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State of the art 'Winchester''type hard disk with a data 
storage capacity of nearly 16 Megabytes, makes the 
SWTPC 6809 system the most flexible as well as the most 
powerful eight-bit microcomputer system in the world. 
The intelligent controller, using DMA data transfer, makes 
maximum use of the “Winchester” capability. It is com- 
pletely compatible with the F LEX9 operating system used 
on the SWTPC 6809 floppy disk system. 


CDS-1 “Winchester” disk drive with controller . .$3,995.00 
Cabinet—matching our 6809 computer desk... $150.00 
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V/0 Port #1 1/0 Port #2 1/0 Port #3 1/0 Port #4 
\ | \ 
Latched ~ 
Programmable 
Outputs Baud Rate 
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Interval Timers 
— — 4 MHz 2-04 
Crystal Clock 
_ Completely Buttered 
Bus Interface 
Оп Card - 
Voltage 
Regulation 
va Standard Bus 
8K ROM 1K RAM for System 
Capacity Expandability 


The single card computer 
with the features 
that help you in real life 


COMPLETE COMPUTER 

In this advanced card you a pro- 
fessional quality computer that meets 
today's engineering needs. And it's one 
that's complete. It lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The computer itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which сап 
be programmed by our new 32K BYTE- 
SAVER* PROM card). There's also 1K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial interface with ultra-fast 
speed of up to 76,800 baud — software 
programmable. 

Other features include 24 bits of bi- 
directional parallel I/O and five on- 
board programmable timers. 

Add to that vectored interrupts. 


Besides all these features the Cro- 
memco single card computer gives you 
enormous expandability if you ever need 
it. And it's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and І/О interface cards. Cards with fea- 
tures such as relay interface, analog 
interface, graphics interface, opto- 
isolator input, and A/D and D/A con- 
version. RAM and ROM cards, too 


32K BYTESAVER PROM card 


EASY TO USE 

Another convenience that makes the 
Model SCC computer easy to use is our 
280 monitor апа 3K Control BASIC (in 
two ROMs). With this optional software 
you’ re ready to go. The monitor gives 
you 12 comman . The BASIC, with 36 
commands/functions, will directly ac- 
cess 1/О ports and memory locations — 
and call machine language subroutines. 
Finally, to simplify things to the ulti- 
mate, we even have convenient card 
cages. Rugged card cages. They hold 
cards firmly. No jiggling out of sockets. 


AVAILABLE NOW/LOW PRICE 
The Model SCC is available now at a 
low price of only $450 burned-in and 

tested (32K BYTESAVER only $295). 
50 act today. Get this high-capability 


computer working for you right away. 


Cromemco 


Specialists in computers and peripherals 
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17 EASE INTO 16-BIT COMPUTING: GET 16-BIT PERFORMANCE FROM AN 
8-BIT COMPUTER by Steve Ciarcia 


Steve tells you how the Intel 8088 is well-suited for building a minimum-configuration 16-bit computer. 


34 ELECTRON BEHAVIOR IN A CHEMICAL BOND by Michael Lieb! 
Learn how to use a computer to explore the inner processes of a molecule by finding solutions to the Schródinger 
wave equation. 


74 SOLVING PROBLEMS INVOLVING VARIABLE TERRAIN, PART 2: SPECIAL 
CASES, INCLUDING HEXAGONAL GRIDS by Scott T Jones 
After developing a general algorithm last month, Scott now explores several modifications that may be applied to 
typical conflict-simulation problems. 


126 A POWER-LINE PROTECTION CIRCUIT by Neil Schneider and Bror Erickson 
For hobby applications where an isolation transformer is too big and expensive, this relay-based circuit can provide 
some protection from power-line wiring errors. 


130 LANDING MODULE SIMULATION WITH RANDOM SURFACE by 5 J Houng 
This game uses the Motorola MEK6800 D2 kit. It can be interfaced to display the landing approach on an 
ascilloscope. 

142 THE DIRT-CHEAP BOOTSTRAP, MORE NOTES ON BRINGING UP A 


MICROCOMPUTER by Albert 5 Woodhull 
An inexpensive way to add front-panel functions to a minimal microcomputer system. 


156 HYDROCARBON MOLECULE CONSTRUCTOR, by Randall 5 Matthews 
The program presented here uses the high-resolution graphics ability of the Apple II to give a visual representation 
of molecular bonding. 


232 SUPER TIC by ] Roehrig 
This is a three-dimensional, 4-by-4-by-4, tic-tac-toe game that can play against a human opponent. The program 
has ten levels of expertise, is written in BASIC, and can be modified to run in rwo dimensions. 
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60 HEWLETT-PACKARD'S NEW PERSONAL COMPUTER, THE HP-85 


by Christopher P Morgan 
А first look at a personal computer from a company esteemed for its calculators and minicomputers. 


84 TRS-80 PERFORMANCE, EVALUATION BY PROGRAM TIMING 


by James R Lewis 
James provides us with a direct comparison of the TRS-80 computer with an IBM System/370. 


114 ELECTRONIC PLANIMETRY by Peter A Santi, John Fryhofer and Gregory 
ansen 
These authors describe a situation in which a specialized tool was replaced by a general-purpose minicomputer. 


194 OPERATION CODES FOR 8080, 8085, AND Z80 PROCESSORS 
by D Martin Harrell 


The need to convert an assembler mnemonic to the hexadecimal object code often occurs when programming the 
8080 microprocessor family. Неге is a helpful summary of related information. 


230 TO ERR IS HUMAN by Roger A McGregor 
Techniques to enable your computer to detect and correct typographical errors in assembly-language programs. 
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This month's cover theme is "Computers in the Laboratory." Per- 
sonal computers can be employed as a tool of analysis and control in 
scientific applications. We celebrate this theme with a fantasy sug- 
gestive of one area of scientific application: an advanced color- 
graphics-oriented personal computer is shown over a Bunsen burner 
on a beaker stand. On the terminal is a high-resolution image of some 
liquid boiling. This computer, without floppy-disk drives, certainly 
suggests a future direction: built-in, permanent mass storage with suf- 
ficient capacity to eliminate any need for removable media. We might 
even conjecture that a pattern is shown here being "boiled" into a 
bubble memory. 
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: O18 x 484 resolution 
display supervised by 
its own 280 micropro- 
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graphics routines for 
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light pen usage, and 
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: Compatible with any 
8-100 system, yet eas- 
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. 76 key keyboard with 
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keys 

- 15” high performance 
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- Wordsmith Word Pro- 
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. 40-line page display 
- Selectric layout key- 
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smith function keys 


- 15” high performance 
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- Complete documenta- 


tion. 


Call or write: 


Micro Diversions, Inc. 
8455-D Tyco Road 
Vienna, Virginia 22180 
(703) 827-0888 
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Altos Computer Systems 
2378-B Walsh Avenue 
Santa Claro, CA 95050 


Apple Computer 
10260 Bandiey Dr. 
Cupertino, CA 95014 


Commodore Business Machines, inc. 


3330 Scott Boulevord 
Santa Clara, CA 95050 


Digital Microsystems Inc. 
(Formerly Digital Systems) 
4448 Piedmont Ave. 
Oakland, CA 94611 


Industrial Micro Systems 
633 Wast Katella, Suite L 
Orange. CA 92667 


North Star Computer 
2547 9th Street 
Berkeley, CA 94710 


Polymorphic Systems 
460 Ward Dr. 
Santa Barbara, CA 93111 


Problem Solver Systems 
20834 Lassen Street 
Chatsworth, CA 91311 


Processor Applications Limited 
2801 E. Valley View Avenue 
West Covina. CA 91792 


Technico inc. 
9130 Red Branch Road 
Columbia, MD 21045 


Texas Electronic Instruments 
5636 Etheridge 
Houston, TX 77087 


Thinker Toys 
1201 10th Street 
Berkeley, CA 94710 
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| Hunting the 


Computerized Eclipse 


by Carl Helmers 


As noted last month, the subject of this editorial is completing some 
technical details of a project that has consumed all my spare time during the 
closing months of 1979. This project is the practical execution of what was 
really a pipe dream last March when the July 1979 editorial ("Computers and 
Eclipses”) was written. The July editorial was inspired by my travels the 
previous February to see my first total solar eclipse from a roadside near 
Roundup, Montana. During that event, which took place in cold wintry 
weather, all my pictures were taken manually using the telephoto lens on my 
Nikon F2A camera. I knew there had to be a better way of controlling my 
camera during an eclipse event, and set about concocting a suitable first 
approximation of a computer-control method. 

As a result of writing about the problem, I received a letter from and even- 
tually met one of our readers, Norm Whyte, of Monte Rio, California. In the 
course of the ensuing correspondence and telephone calls, we developed a 
degree of friendship based on mutual interests in matters scientific and 
technological. The result was that since there were a couple of berths left in the 
travel plans for Norm's eclipse trip to Kenya during February 1980, I was able 
to become more serious about making a real version of the fantasy sketch 
outlined in last July's editorial. 

With the decision to go made, the next decision was how to implement the 
system. The number one step, of course, was to order a motor drive and a 
magazine back for the Nikon camera. 1 quickly came to the conclusion that i£ I 
were going to travel all the way to Kenya to watch 4 minutes of celestial 
follies, more than thirty-six exposures would be appropriate. The Peter- 
borough Camera Shop did their job, so by September I had the motor drive, 
and I had the magazine-back and bulk-loading accessories by mid-October. 
The camera system and methods of developing a 250-frame roll in a small 
batch tank were debugged at the camera store in November, through the 
efforts of its owner Wayne Esty and lab technician Skip DeLiquori. 

At about this time, I began testing my refined concept of electrical control 
for the motor-drive/shutter mechanism. It took about 15 minutes to verify 
what I wanted to know: applying an ohmmeter and a miniature Phillips 
screwdriver to the detachable control head of the motor drive, I was able to 
determine the proper wiring of the four-wire MC-1 remote-control cable I had 
purchased. In the normal use of a Nikon motor drive, this cable serves as the 
electrical equivalent of a mechanical cable release. 

In my application, I simply cut off and set aside the extension socket for the 
control head. In its place I wired an electronic simulation of the control head. 
This electronic simulation is the circuit of figure 1 (see page 10), which acts like 
the push-button switch of the motor drive head. One silicon diode is required 
in the logic which distinguishes between single shot and continuous firing of 
the motor drive. 

The relatively machine-independent, Pascal language interface to the 
machine-dependent absolute addresses of the annunciator output ANO is pro- 
vided through a variant record technique. This technique works in UCSD 
Pascal implementations such as Apple Pascal, but may not work in all imple- 
mentations since it definitely "bends" the formal definition of the language. 


Shugart invented the minifloppy in 1976. 
Today there are more than 100,000 of the little drives 
in use. That's because users want the affordable 
random access data storage of the minifloppy. 

Shugart packs years of proven floppy 
drive technology into this tiny package. Up to 110 
kbytes of data storage. Fast random access of 
about one-half second. And high speed data trans- 
far of 125 kbits per second. Plus sensible, 
maintenance-free features like write protect to 
prevent accidental data loss, an activity light to 
indicate when the drive is selected by your 
computer and a door interlock to protect your 
media from damage. 

Our proprietary read/write head provides 
maximum data interchange margins, and it is 


positioned precisely on the selected track by a 
patented spiral cam actuator. The DC drive motor 
with integral tachometer assures accurate diskette 
rotation and low heat dissipation. A die cast 
aluminum base plate provides a solid foundation 
for the drive. 

At Shugart, technology leadership is more 
than a slogan, it's a commitment. Get reliability 
and value when you invest your money for floppy 
disk storage. Ask for the standard of the industry. 
minifloppy. If it isn't Shugart, it isn't minifloppy. 


/А. Shugart Associates 


435 Oakmead Parkway. Sunnyvale, Califomia 94086 


TM minitloppy Із ragiaterad trademark of Shugart Associates 


Photo 1: The Camera. The camera equipment has slightly ex- 
panded since originally conceived. The method of interfacing 
has also been greatly simplified. The camera now has a 
250-exposure magazine back, which will be loaded with ASA 64 
Kodak Ektachrome slide film. It turns out that the Nikon MD-2 
motor drive allows direct computer control of camera opera- 
ton, through a single bit interface (see figure 1). When the shut- 
ter speed control is in the "bulb" position, this single bit out of 
the computer controls exposure time and motor drive action. 

А transition from 0 to 1 opens the camera shutter after flip- 
ping the reflex mirror out of the way; a transition from 1 to 0 
closes the shutter and causes the motor drive to advance the film 
to the next frame. The optically isolated two-transistor interface 
is wired to the four conductors in the Nikon MC-1 remote shut- 
ter extension cable. Readers should refer back to the July 1979 
BYTE editorial for a much more elaborate and probably un- 
workable mechanical kludge suggestion. 


All one needs to do is reference the appropriate address. 
One address, if referenced, sets the ANO output line; the 
second address, if referenced, resets the ANO line. I 
could have used the Apple-dependent, machine-language 
routine called TTLOUT, but decided instead to use the 
variant record escape of setting a pointer to an integer ad- 
dress value. The test program of listing 4 was used to 
verify the operation of the circuit in figure 1. 

At the stage of this editoral's writing during December 
1979, 1 had created a Pascal program shown in listing 1 
(with execution shown in listings 2 and 3 photographed 
from my terminal). This program represents the most dif- 
ficult part of the model, allocating the detail exposure 
times for all the shots of the eclipse. 

The advantages of using this high-level language 
become obvious whenever such an elaborate program is 
even contemplated. I started out with a first version of 
the program that defined the application-specific data 
types of "seconds," "milliseconds," "absolute-time," 
"exposures," and “an-exposure-detail.” The records 
"absolute-time" and "an-exposure-detail" give examples 
of how Pascal may be used to create conceptually 
oriented data types for specific purposes. 

In this real-time simulation, І chose to use the milli- 
second as the basic unit of time, with actual time values 
on the order of seconds expressed as a two-part record 
with an integer value 0 thru 999 of milliseconds and an in- 
teger value of 0 thru 32,767 of seconds. I chose to express 
time in this manner as a part of my original intention to 
use a small, single-board computer programmed in 
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Photo 2: Field computer equipment. My original plan was to 
lake a small, single board computer for use in the field. 
However, as the winter solstice of 1979 was fast approaching, it 
became obvious that it would be far easier to simply take along 
the Apple П Pascal machine which has the complete simulation 
of the event written in a high-level form. Thus, 1 went hunting 
at a local computer store, where І came upon a truly elegant 
Apple il traveling case. (Contact Bob McGuffie, Computerland 
of Nashua, New Hampshire, if you want one. I paid $108 for 
this product.) The case will accept two floppy-disk drives, the 
Apple, and the Sanyo miniature television which will be used as 
my field display. (At the eclipse field site, we will have 110 V 
AC power provided by a small gasoline generator.) 


assembly language. Such an expression of the data would 
have made it easy to translate the high-level language 
simulation into a hand-crafted small program. 

(After time started growing short and I had not yet 
received the small computer I had intended to use, I 
started asking skeptical questions like: "Why should I 
flagellate myself with a macroassembly language expres- 
sion of a perfectly good program written in Pascal?" 
After all, this "big machine" with its new suitcase is cer- 
tainly portable and has the single-bit output needed.) 

The variables needed by the program are declared with 
long, explanatory names immediately following the 
TYPE declarations, Thus, whenever І need a variable 
which is intended to be an "absolute-time" value, I 
declare it using the application-specific type of that name. 

Text continued on page 12 
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(Or when you're ready for IEEE 5-00, will your 


We're about to be gadflies again. 

While everyone's been busy 
trying to convince you that large 
buses housed in strong metal 
boxes will guarantee versatility 
and ward off obsolescence, we've 
been busy with something better. 
Solving the real problem with the 
first line of computer products 
built from the ground up to con- 
form to the new IEEE S-100 Bus 
Standard. Offering you extra ver- 
satility in 8-bit applications today. 
And a full 16 bits tomorrow. 

We call our new line Series 
I^ And even if you don't need the 
full 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to think 
about. Because of all the perform- 


ance, flexibility and economy 
they offer. Whether you're looking 
at a new mainframe, expanding 
your present one or upgrading 
your system with an eye to the 
future. (Series ІІ boards are com- 
patible with most existing S-100 
systems and all IEEE S-100 Stan- 
dard cards as other manufacturers 
get around to building them.) 
Consider some of the fea- 
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16-bit CPUs, ре- 
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually-addressable 
DMA devices, with IEEE Standard 
overlapped operation. User-selec- 
table functions addressed by DIP- 
switch or jumpers, eliminating sol- 
dering. And that's just for openers. 
The best part is that all this 
heady stuff is available now! In 
our advanced processor —a full 
IEEE Bus Master featuring Memory 
Мар" addressing to a full mega- 
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards. An incredibly versatile and 
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computer be ready for you?) 


economical 2-serial, 4-parallel 
Multiple МО board. 8-bit A/D-D/A 
converter. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex- 
ible front panel in the business. 
Everything you need for a com- 
plete IEEE S-100 system. Available 
separately, or all together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products labelled "IEEE timing 
compatible" or other words peo- 
ple use to make up for a lack of 
product. See the future now, at 
your Intersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series Il and the 
new IEEE S-100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 


N TM 
ШШ БУГ ШУ 
Ithaca Intersystems 1пс., 
1650 Hanshaw Road/P.O. Box 91, 


Ithaca, NY 14850 
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Figure 1: The schematic of the Apple II/Nikon interface. The two transistors (Q1 and 
Q2) and diode D1 simulate a switch and a diode found inside the original Nikon MD-2 
motor drive shutter-control head. The colors noted at the right in this figure correspond 
to the colors found in the four-wire cable of the Nikon MC-1 remote shutter extension 
cable. An opto-isolator with Darlington phototransistor was required in order to isolate 
the Apple II from the noisy transients of the motor drive. 

Before this final optically isolated version was devised after much frustration (and 
productive suggestions from Steve Ciarcia and Chris Bancroft), three different versions 
were tried in which switching transients propagated back to the Apple II via a common 
ground. The first unsuccessful version simply had a 7404 gate driving a reed relay. Then 
a 75450 peripheral driver was tried because the surplus relay proved to require a higher 
voltage (12 V) than the 5 V available from TTL. The peripheral driver made the relay 
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flip state. But at random times when operating the motor drive, the ANO output bit 
would refuse to stay in the state defined by my program. So, I then tried eliminating the 
relay entirely and using both output transistors of the 75450 in parallel. 

The random state changes remained. The lack of a 100 MHz storage scope prevented 
me from seeing what had to be there: short (order of magnitude: nanoseconds) high 
voltage, inductive transients occurring during the time when the LS Schottky TTL latch 
in the Apple was having its state redefined by the program. After a trip to a Radio 
Shack store to buy two transistors and two packages of random assorted opto-isolators, 
the present circuit resulted. 

The opto-isolator darlington phototransistor and transistor (Q1 provide drive to an 
output transistor Q2. If all of the transistor collectors are wired to a common supply 
provided by the "black" lead of the MC-1 cable, then the circuit will latch into the 
"shutter open" state with transistor Q2 conducting between emitter and collector. Thus 
a separate power supply provided by a 9 V transistor radio battery is required for the 
opto-isolator's phototransistor and Q1. The 10 K ohm resistor limits current from the 
battery. 
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MARKINGS ON 
DIODE USED 


80 Character Video 
our VB3 is 


interface fors word proces 
It produces a standard 80x24 — 
display of upper and lower са 
characters or as much as dd 
for a full page of text. The matrix 
for graphic display goes up to 
160x204. And with optional 
EPROM, as many as 256 user 
programmed characters or 
symbols can be produced. 

VBJ is memory mapped 
for rapid screen updating. But it 
occupies memory only when 
activated. So one or more V B3s 
can be located at the same 
address with a full 65K of mem- 
ory still available to the user. 

It generates both U.S. and 
Furopean ТУ rates and meets 
the new IEEE 5-100 standard. 
Other features include key- 
board input, black on white or 
white on black, one level of grey, 
underline, strike thru, blinking 
char., blank-out char., and 
programmable cursor. Software 
includes a CP/M compatible 
driver and a powerful terminal 
simulator. 

VB3 is available in several 
configurations. Retail prices 
start at $375 kit, SHO assembled. 
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tion 
and includes two sockets for 
2716/2732 EPROMs or TMS 
4016 2K RAMs, Memory sock- 
ets can be disabled. Separate 
run/stop and single step switches 
allow system evaluation without 
the benefit of a front panel. 

CB2 also features an 
MWRITE signal, firmware 
vector jump, and an output port 
to control 8 extended address 
lines (allowing use of more than 
65K of memory). Jumper 
options generate the new IEEE 
5-100 signals to insure future 
5-100 compatibility. 

Retail price — $210 kit, 
S275, assembled. 
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Our line. CPU, Video. 1/0, RAM, 
EPROM, EPROM Programmer, 
Music, Prototyping, Terminator, 
Extender, and Mother boards. 
Available assembled or as kits. 
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2 256 by es to a full IK. 


It also features an optional 
2K of 2708 EPROMs, power-on/ 
reset vector jump, MWRITE, 
parallel input port with status 
and DIP switch addressing. 

Retail price— 5159 kit, 
$219 assembled. 
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2116 Walsh Avenue 

Santa Clara. CA 95050 (408) 246-2707 
Send for our free brochure and find 
out why SSM has become the favorite 
of discerning Hobbyists and OEMs. 


Photo 3: The Apple II/Nikon interface. The interface of figure 1 
was wired on a framework of "P" pattern Vector perforated 
board. Vector terminal pins were used to provide anchorage for 
the Apple II cable (left edge), the cable from the Nikon MC-1 
shutter extension (right edge), the connector for a 9 V transistor 
radio battery (bottom edge), and mountings for the two NPN 
transistors. Wiring was done using number 20 guage copper 
wire for most connections; wire-wrap connections were used for 
one or two signal buses. 


Text continued from page 8: 

The model I am using for exposure control is a table- 
driven one, with two tables of the data type "an- 
exposure-detail." The table "ten-shot-grouping" is ini- 
tialized (in procedure "initialize," naturally) with a set of 
ten exposures bracketing a range from 2 milliseconds to 
about 4 seconds. The second table "transient-shots" is 
used to specify the exposures that will be taken during the 
transient diamond ring events at the beginning and the 
end of the eclipse. 

The exposure control details are provided by two 
numbers in my model: the number of milliseconds 
devoted to the open camera shutter state, and the number 
of milliseconds of waiting time which will be used to 
separate the shot from the next shot. This waiting time is 
initialized to an "overhead-duration" figure set Бу а 
Pascal constant of that name. The present value of 
"overhead-duration" is set at 200 milliseconds, corres- 
ponding to the motor drive's maximum speed of 5 frames 
per second. This initial value of the time required for each 
frame is used for the first pass through the procedure 
"sum-up-eclipse" in order to calculate the minimum time 
needed for all the exposures in the total phase. 

The procedure "normalize-timing" is the main portion 
of the simulation program as it stands in listing 1. After 
some initialization dialog in listing 2, the procedure 
"alloc-exposures" is used to assign an equal number of 
exposures to each diamond ring sequence (second contact 
and third contact) given the number of exposures during 
totality and the total number of exposures available in 
the bulk film cassette. 

Then the procedure "preliminary-allocation" is used to 
total up the time requirements of the diamond ring expo- 
sures, totality exposures, and an arbitrary amount of 
slack time entered to allow a hand-coordinated cuing of 
the third contact diamond ring sequence. The margin 

Text continued on page 102 
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Listing 1: А Pascal eclipse interval-allocation program. This 
listing contains the first cut at a Pascal camera-control program 
for the 1980 solar eclipse. The program's name is "eclipse- 
monitor-simulation" in order to emphasize that the entire pro- 
cess is a conceptual simulation of an actual detailed sequence of 
events. At this stage in the design, most of the model details 
have been selected in order to produce a detailed time line 
specified by tables. The input parameters to the program are the 
number of exposures, the number of exposures during totality, 
the time expected for totality at the site of observation, and the 
time to be reserved at the end of totality for manual cuing of the 
second diamond ring/Baily's beads (so-called third contact) ex- 
posure sequence. Listings 2 and 3 were made photographically 
from the terminal during a run of the program. The program as 
shown here has the time allocation portion completed, with the 
details of the actual time line simulation represented by dummy 
procedures, which were written in late December 1979. 
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PROGRAM есіірБе-вопійог.бізшізіісті 


NST 
overhead.duration = 200 CarLlliseconds}i 


TYPE 
seconds = INTEGER? 
alliiseconds = INTEGER: 
absolute_tine = 


unite t seconds 
thousandths ? silliseconds 
END; 
exrosures = [NTECER: 
an-ex»osure.detsil = 
RECORD 
dur ation $ milliseconds? 
wait after $ milliseconds 
EXD} 


elring.pointer ғ TSTRINC; 


VAR 
5 $ STRING 1283: 
tr ash. ahead $ BOOLEAN; 


Listing 1 continued on page 96 


Circle 4 on inquiry саго. mis- 


Compare the built-in features of the 
ATARI" 800" with other leading personal 
computers. Whether you program it 
yourself or use pre-programmed саг- 
tridges or cassettes, the ATARI 800 gives 
you more for your money 

Run your own programs? Easy. Just 
plug in the 8K BASIC or optional 
Assembler language cartridge, and 
go. Theyre ROM based. That means 
more RAM for your programs. 

Also included with the ATARI 800 is 
an internal speaker and four separate 
sound channels, FCC approval, a 
built-in RF modulator, the ATARI 410" 
Program Recorder and a high speed 
serial 1/0. 

Peripherals? Add up to 48K of 
user installable RAM. Or up to four 
individually accessible floppies, 


Graphics programs? No problem. The 
ATARI 800 offers 128 color variations: 
16 colors in 8 luminance levels. Plus 
29 keystroke graphics symbols and 8 
graphics modes. All controlled from a 
57 character ASCII keyboard. With upper 
and lower case. 

Or program it our way There are excit- 
ing programs available and many more 
on the way for the ATARI 800. Business 
programs. Home Management pro- 
grams. Entertainment. And with the 410 
audio/digital recorder, you can add 
Atari's unique Talk & Teach" Educational 
system cassettes. 
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MORE CAPABILITIES THAN _ 
ANY OTHER PERSONAL COMPUTER 
UNDER $1,000 


А high-speed printer. And more to come. 


Your way or our way, you'll find that 
the ATARI 800 is probably the most 
powerful computer that $999.99" 
can buy. 

And with that power, you get depend- 
ability Dependability built into Atari's 
custom designed and fully-tested LS! cir- 
cuitry and lower component count, (less 
components, less chance for failure). 

But if anything ever does go wrong, 
you'll find a complete network of 
computer-connected Atari service facil- 
ities waiting for you throughout the 
country. 

Make your own comparison. Hands 
on.Anywhere computers are sold. Or, 
send for a free chart that compares 

the features of the ATARI 800 to 
other leading fully-programmable 
computers. 


"Suggested retail price $999.99, includes 
computer console, program recoraer 
and BASIC language cartridge. 


Letters 


Needed: Software and/or 
Computers in Rhodesia 


in the Faculty of Engineering at the 


University of Rhodesia, we have a 
critical shortage of computing facilities, 
and we do not have the foreign currency 
or the monies to purchase even simple 
systems like the Apple II or Cromemco. 
We are therefore obliged to build our 
own microcomputer systems. Unfor- 
tunately, we do not have the necessary 
expertise at the University or in the 
country to write the necessary BASIC 
interpreters, assemblers, and editors to 
make our systems useful or suitable for 
teaching purposes. I would appreciate it 
if one of your readers could put me on 
to someone who could possible supply 
the BASIC interpreter and/or compiler; 
assembler, with loader if required; and a 
text editor for the Intel 8080 or 8085 
microprocessors. 

І have been through BYTE magazine, 
but no one seems to offer the above 
software in the form which we could 
adapt for our own homebrew com- 
puters, and, therefore, we would appre- 
ciate it if one of your readers could 
advise us of anyone who may be able to 
sell or donate such software to enable us 
to offer a more effective computer 
teaching facility. 


W B Green 
Projects Engineer 
POB M P 167 
Mount Pleasant 
Salisbury 
RHODESIA 


The Bare Necessities 


I enjoyed the article "Budget Building 
on a Bare Board" by Dan S Parker 
(October 1979 BYTE, page 206). As he 
points out, there are large savings in 
building up only the parts of a circuit 
board that are needed. For instance, | 
have built only one serial input/output 
(I/O) port (for my Teletype) from the 
two serial and four parallel ports 
available on the SSM IO-4 circuit board. 
I have also applied this technique to a 
Z80 processor board, an 8 K-byte 
memory board, an erasable program- 
mable-read-only memory board, and a 
cassette interface board. 

Mr Parker's article did not go on to 
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describe what you can do using these 
partially built-up boards. 1 am using the 
Integrand Research mainframe box, the 
SSM Monitor VI.O (in the erasable 
programmable-read-only memory), and 
Palo Alto Tiny BASIC (Extended), 
which I typed into my system from the 
May 1976 and February 1977 issues of 
Dr Dobb's Journal of Computer 
Calisthenics and Orthodontia. This 
BASIC interpreter fits in only 2 K bytes 
of memory and is amazingly powerful, 

| am writing a program to store a 
mailing list of 1000 names and addresses 
in main memory. The program should 
be able to add, delete, alphabetize, sort 
by ZIP code, and compress the list to 
free space from deleted entries. Just how 
far can one go without a floppy disk 
drive? 

Readers of BYTE can obtain copies of 
the software І have written from me for 
either a small copying charge or in ex- 
change for other software. I use the Intel 
hexadecimal checksum format on either 
paper tape or Kansas City cassette tape. 

І have found that the Jade Serial/ 
Parallel/Cassette I/O board is not 
software-compatible with the SSM 
monitor, but it can be made so through 
a process that involves cutting conductor 
etches on the board. You must reverse 
the port address bits 0 and 7, invert the 
transmitter-buffer-empty signal, invert 
the read-data-available signal and move 
to bit 7, and cut the control bits for the 
universal asynchronous receiver/ 
transmitter (UART) from the data bus. 
Following this, you rewire these in the 
desired format. 


Ralph Johnston 
35 Groveland St 
Newton МА 02166 


Biological Rhythms 
and Biased Data 


Regarding the editorial ". . . Pseudo- 
science Done . , ." (November 1979 
BYTE, page 6): I totally agree with Carl 
Helmers’ comments on the "science of 
biorhythms.” At many times I have also 
been curious about the apparent cyclical 
nature of my physical and mental pro- 
cesses — such as, a few occasional 
nights of especially weird dreams; or 
several days of running slower and more 
painfully than usual (I run for exercise); 
days of great mental energy filled with 


mii ape 


A growing 
line of tools to 


expand the Apple. 


comparison, and 
vices three 16-bit 
interval timers, coy" flexible patch area for 
external interface. ble interrupts, 
on-board ROM, and much more. 


77204 Рогова! Interface. Two bi-directional 8-bit 
I/O ports will connect your Apple to a variety of 
parallel devices, including printers, paper tape 
equipment, current relays, external on/off 
devices. Full featured, programmable inter- 
rupts, supports ОМА daisy chaining. 


78118 Arithmetic Processor Interfaces with 
Applesoft, so you just plug in and run. Based 
on the АМ 9511 device, provides full 16/32-bit 
arithmetic, floating point, trigonometric, loga- 
rithmic, exponential functions. Programmed I/O 
data transfer, much, much more. (Not currently 
compatible with Apple II Plus—check with 
your dealer.) 


7710A Asynchronous Serial Interface. Conform- 
ing to RS-232-C A thru E 1978 standard, this 
card will drive a variety of serial devices such as 
CRT terminals, printers, paper tape devices, or 
communicate with any standard RS-232 device, 
including other computers. Full hand-shaking, 
and fully compatible with Apple PASCAL! 


7470A 3% BCD A/D Converter. Converts a DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel A/D, 400 ms 
per conversion. 


7490A GPIB IEEE 488 Interface, А true imple- 
mentation of the IEEE 488 standard —the 
standard protocol for instrumentation and test 
devices. Control and monitor test instruments 
such as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE 488. 


7114A PROM Module. Permits the addition to or 
replacement of Apple Il firmware without 
removing the Apple II ROMs. Available with 
on-board enable/disable toggle switch. 


РИ your 
own 


7810 Solder Sourd. 
75904 Extender Boord. 
7018A 16K Dynomic Memory Add-On. 


Watch this space for new CCS products for 
the Apple. We've got sorne real surprises in the 
works. To find out more about the CCS product 
line, visit your local computer vetailer. The CCS 
product line is available at over 250 locations 
nationally, including most that carry the Apple. 
Or circle the reader service number on this ad. 


Apple Ц, А II Pius, and Applesoft are trademarks 
of the Apple Corporation. 


CCS makes the difference. 


We see it as a good 
way to get things done. 


Apple has built a great computer. We at CCS have 
built a great line of peripherals and components to expand 
the Apple. To do almost anything you want to get done 
with a computer. 

If you want to do business with an Apple, we've got 
tools to connect the Apple to standard business printers and 
terminals. Or to modems, for communications over tele- 
phone lines, with other computers, even with other Apples. 

If you want to apply your Apple to engineering, scien- 
tific, or graphic projects, we've got tools for high-powered, 
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high-speed math functions, and fast, high resolution graph- 
ics. Апа tools to connect the Apple to lab test equipment 
like function generators or plotters. 

And we have tools to connect the Apple to the outside 
world, including A/D converters and interval timers with 
external interface. 

We make components for the S-100 bus, the PET, and 
the TRS-80, too. We built our products to deliver hard- 
nosed value to the OEM, and to the inventor who knows the 
best, at prices that are unbeaten. 

To find out how much computer your Apple II can be, 
see things our way. Because for serious users with serious 
uses for the Apple, we've got the tools. 


California Computer Systems 


250 Caribbean Sunnyvale, CA 94086 (408) 734-5811 
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UP TO 2400 MEGABYTES 
OF HARD DISK CONTROL 
FOR THE $-100 BUS 


FUJITSU M2201 


EMC -100 


CDC PHOENIX 
CDC MMD 


Konan's 8MC-100 is veraatile, fast, cost efficient. it's the 
disk controller that brings 8-100 bus micro computers 
together with isrge capacity hard disk drives. 


Vorsatiie 


Interfaces S- 100 bus micro 
computerswith all fixed or removable 
media disk drives with storage 
module (SMD) interfaces. Each 
Konan SMC- 100 will control up to 4 
drives ranging from 8 to 600 
megabytes per drive, including most 
"Winchester' type drives. Up to 2400 
megabytes of hard disk per 
controller! And you can take your 
pick of hard disk drives: Kennedy, 
Control Data, Fujitsu, Calcomp, 
Microdata, Memorex, and Ampex, for 
example. 


Fast 


ЗМС. 100 transfers data at fast, 6 to 
10 megahertz rates, with full onboard 
sector buffering and sector 
interleaving, and a DMA that's faster 
than other popular S-100 DMA 
controilers. 
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Cost efficient 


SMC- 100 is priced right to keep your 
micro computer system micro-priced. 
It takes advantage of low-cost-per- 
megabyte disk drive technology to 
make the typical cost less than $80 
per megabyte. 
The OEM/ Dealer single quantity price 
із only $1650, with driver ROM option. 
Excellent quantity discounts are 
available. 


8MC-100 availability: 


Off the shelf to 30 days in small 
quantities. (Complete subsystems 
are on hand for immediated delivery.) 


Konan has the'answers. Talk to them 
today. Call direct on Konan's order 
number: 602-269-2649. Or write to 
Konan Corporation, 1448 N. 27th 
Avenue, Phoenix, Arizona 85009. 
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1448 М. 27th Avenue * Phoenix, Arizona 85009 • 602-269-2649 
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great plans, etc. . . . But each time | 
think about "taking data" on these 
phenomena, I realize the strong possibi- 
lity that such data would be biased by 
my expecting that cycles do exist. We 
know how powerful our subconcious 
minds are. I feel my subconcious mind is 
easily capable of keeping track of days 
and thus creating (or at least influencing) 
the very cyclical data I am searching for. 
If this is the case, perhaps the data 
gathering would only be valid for some- 
one who had never heard of biorhythms. 
Or, maybe the human-behavior guys 
can figure a way around the bias. 
Anyway, thanks for a good magazine. 


Sid G Knox 
4621 South G 5t 
Oxnard CA 93030 


Correspondence Regarding ‘Curve 
Fitting with Your Microcomputer'' 


"Curve Fitting with Your Microcom- 
puter" (October 1979 BYTE, page 150) 
has resulted in interesting mail cor- 
respondence, some of which has enough 
general value to merit discussion in 
BYTE. 

Several readers have requested infor- 
mation on reference books which relate 
to least-squares curve fitting in more 
than one dimension. I have yet to find a 
book which has a good, balanced discus- 
sion on this subject. Perhaps a reader 
has. One useful book is Applied Regres- 
sion Analysis, by Norman Draper and 
Harry Smith (John Wiley and Sons, 
1966). Another more detailed and com- 
plicated discussion appears in Computa- 
tional Geometry for Design and 
Manufacture, by ГО Faux and M ] Pratt 
(John Wiley and Sons, 1979). 

Dr Titus (of Tychon) has informed me 
of a convolution technique for least- 
squares smoothing of equally spaced 
data. The mechanics of the method are 
very similar to those involved in non- 
recursive digital filters, and reminiscent 
of Akima's approximation to the cubic 
spline fit. The reference Dr Titus sup- 
plied was "Smoothing and Differentia- 
tion of Data by Simplified Least-Squares 
Procedures," by А Savitsky and M J E 
Golay (Analytical Chemistry, volume 
36, number 8, July 1964). 

Аз a final note, it has been noted that 
program line 800 in listing 1 has an error 
in it. The correct statement is S = 
S/(1-3), instead of S = S/(I-1). This 
does not affect the curve fit or relative 
comparisons, but influences the printed 
value of the standard deviation by 
several percent. 


F R Ruckdeschel 
Xerox Corp 

Xerox Square 
Rochester NY 14644 B 


Apple lets yoi | get 
personal with Pascal. 


There's only one logical way to find out what high level, general-purpose language has to offer, 
a person wants in a personal computer. you ll see why that's very good news indeed. 

Ask the person who'll be using one. 

Át Apple, we've been very successful at 
identifying just what people look for in com- 
puters. And then providing them with it. 

In spades. 

For serious enthusiasts, this means 
making available sophisticated innovations 
that are often conspicuously absent from 


When you've got it, flaunt it. 


If you'd like to let the world know 
who speaks Pascal, here's how: 
Follow the dotted line and cut out 
the transfer image above. 
Preheat iron (dry-wool setting) for 
3 minutes. Slip garment on ironing board 
over scrap material. Remove wrinkles. 


other personal computers. Position transfer face down and pin edges 
Like Pascal to ironing board cover. Iron transfer slowly 
рі for one minute. If paper browns, iron 1s 
Apple II is ene of the few personal com- too hot. Let transfer cool for one minute, then unpin and 
puters that has it. And when you turn this page slowly pull transfer straight up. Results are best when 


and feast your eyes on the many advantages this t-shirt is at least 50% polyester. 
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Pascal by the package. 


Ош high-level, full feature Language System 
consists of a plug-in 16K RAM language card, five 
diskettes containing Pascal as well as Integer 
BASIC and Applesoft extended BASIC, plus 
seven manuals documenting the three 
languages. 

The beauty of this Language 
System is that it speeds up 
execution and helps cut unwieldy 
software development jobs down 
to size. Also, because the languages 
are on diskette, loaded into 
RAM, you can quickly and 
economically take advan- 
tage of upgrades and 
new languages as 
they're introduced. 

Apple's Pascal 
language takes 
full advantage of 
Apple high reso- 
lution and color 
graphics, analog input 
and sound generation 
capabilities. It turns 
the Apple into the 
lowest priced, high- 
est powered Pascal 4 
system оп the market. М. 
With Pascal, programs “ 
сап be written, debugged 
and executed in just one-third 
the time required for equivalent BASIC 
programs. With just one-third the memory. 

On top of that, Pascal is easy to understand, 
elegant and able to handle advanced applications. 
It allows one programmer to pick up where 
another left off with minimal chance of foul up. 

Because Apple uses UCSD Pascal," you 
get a complete software system: Editor, Assem- 
bler, Compiler, and File Handler. And because we 
adhere to the standard, your programs run on any 
UCSD Pascal system with minimum conversion. 
Which is really something an enthusiast can 
get enthusiastic about. 


To be more specific. 
The Apple П specs are tempting enough 
without the Language System and Pascal. With 
them, they're downright irresistible. 
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The text screen, a 24х40-Шпе window, can 
display an entire 80-column Pascal line, thanks 
to Apple's unique horizontal scrolling feature. 

Characters are normal, inverse or flashing, 
5x7, upper case. Full cursor control is standard. 

Since Pascal runs on an Apple computer 
with 48K bytes of on-board RAM, the additional 
16K bytes on the language card bring the total 
to a full 64K bytes. 

And, Pascal runs on the new Apple II Plus. It 
features an Auto-Start ROM that boots the Disk II 
at power-on for turn-key operation. Applesoft 
extended BASIC is resident in ROM. 

Standard color graphics (in the BASIC 
environment) offer 40h x 48v resolution, or 
40h x 40v with 4 lines text, in fifteen colors. 

Black/white high resolution, bit-mapped 

graphics display 8K bytes of memory as a 
280h x 192v image (140h x 192v in six colors). 
xs Fully buffered 

peripheral 
connectors 
provide 
access to all 
system buses, 
for complete 
interface 
freedom. 
And finally, 

since it weighs a 
mere 11 Ibs. and has its own travel case, 
as an option, not only is it easy to get carried 


away with an Apple, it's easy to carry one away. 


We've got your numbers. 


800-538-9696. (In California, 800-662-9238.) 
Or write us at 10260 Bandley Drive, Cupertino, 
California 95014. When you contact us, we'll give 
you the name, address and telephone number 
of the Apple computer dealer nearest you. 

If you'd like more information on the advan- 
tages of owning an Apple personal computer, he 
can fill you in. Personally. 
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Ease into 16-Bit Computing: 


Get 16-Bit Performance from an 8-Bit Computer 


Stopping for coffee at the local 
doughnut shop has become a morn- 
ing ritual. I am quite capable of mak- 
ing coffee at home, but I am not what 
you would call a "morning person." 
Even though I have culinary talents 
that include the preparation of eggs 
Benedict and strawberry crepes, it 
had better be evening when you re- 
quest them around our house. 

This morning started out like any 
other. I pulled my car into the 
doughnut shop's parking lot only 
after carefully examining all the 
potential hazards. I carefully avoided 
the broken glass, the beat-up 1962 
Chevy and the large black van with a 
"Tax the Rich!" bumper sticker. 

After entering the shop, I sat down 
and spread my reading material, the 
latest issue of BYTE, on the counter. 
Ав my coffee and bran muffin were 
delivered, I could not help but 
overhear the conversation of two 
other people at the counter. 

"Dave, have you been reading any 
of the magazines lately? It looks like 
everyone is going 16-bit crazy." 

"Ive read a lot of descriptive 
articles, but I suppose itll take а 
while before we see any real hard- 
ware." 

"Actually, I'm a little hesitant to 
just jump on the bandwagon. My 
8085 works just fine." 

"| know what you mean, Ed. The 
280 system I built from scratch is still 


Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


cranking along. Га like to do 
something with the 16-bit chips, but I 
sure don't want to throw out my 8-bit 
system." 

"What about building a small 
system to experiment with? Didn't I 
see an article a few months ago on a 
single-board 80867” 

"Yeah, І remember. It was in 
BYTE. Wasn't it written by that guy 
who lives around here someplace, in 
his cellar or something?" 

Upon hearing that last statement, I 
пеагіу choked on my muffin. 1 
thought it would be prudent to 
remain anonymous until I learned 
whether or not they enjoyed the arti- 
cle. I carefully closed the magazine 
and placed it face down on the 
counter. 


One way to ease 
yourself into the world of 
16-bit computers is with 
the Intel 8088. This micro- 
processor is an 8086 on the 
inside with an 8-bit data 
bus on the outside. 


"Maybe, but anyway, the article 
wasn't too bad," said Ed. I'm sure 
they didn't hear the sign of relief from 
across the counter. Then he con- 
tinued, "But it just seemed like a 


larger computer than I have time to 
build. It's obviously oriented toward 
guys who don't have any other 
development system. I'd prefer a 
minimal hardware configuration to 
start with. If I want large programs, 
I'll run a macroassembler on my 8085 
system, write the object code into an 
EPROM, and then plug it into the test 
board." 

"Eliminating all the keys and 
displays will help, but how small a 
computer can we end up with and still 
be 16-bit? Youll need 16-bit address 
and data buses, and what's 1 K words 
of memory—four chips? All the 
EPROMs I know are 8-bit output. 
That means at least two of them." 

"Wait a minute," said Ed. "I didn't 
say І had all the answers. The 
minimal configuration may be twenty 
chips, but isn't this closer to 
something we could afford to experi- 
ment with?" 

This was the perfect opportunity to 
express my point of view concerning 
the things that I write and consult 
about. "Excuse me," I said. 7 
couldn't help but overhear your con- 
versation. Had you considered using 
an 80887” 

The two young men looked up at 
me, paused, and harmonized, "An 80 
what?" 

"I know а little about micro- 
processors. Have you considered 
using an Intel 80887” 
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"Is it 16-bit?” asked Dave. | 

"Well, yes and no," I replied. "It 
uses an 8-bit data bus, but, internally 
it's an 8086. Essentially it's an 8-bit 
chip that's completely 8086-software- 
compatible." 

Should they listen to this doughnut 
and coffee philosopher? "That sounds 
tremendous, but won't it still require 
quite a few chips to make an opera- 
tional computer?" 

I sensed that this was a good time 
for my exit. Staying any longer 
would involve my designing a com- 
puter for them on the back of a 
napkin. Ordinarily I probably would 
have stayed, but I had just completed 
a similar task in my latest article, so I 
decided to let them wait a few more 
weeks, I rose to leave, carefully roll- 
ing up the copy of BYTE, cover page 
inside, and stopped behind them on 
my way out. "My recollection is that 
while four chips is a possibility, a 
five-chip computer is quite a reality. 
I’ve even seen how a BASIC inter- 
preter could be written to run on it. In 
case you're interested, the next issue 
of BYTE has an article all about it." 

I excused myself to attend an 
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important meeting. Аз I opened the 
door I heard, "Thanks, I'll look for- 
ward to reading it." They watched me 
intently as [ drove out. І could only 
speculate on their final conversation. 


The 16-Bit Generation 

The exciting items in microcom- 
puting these days are the 16-bit 
microprocessors made by companies 
such as Intel (the 8086), Zilog (the 
Z8000) and Motorola (the M68000). 
All of these devices, although they 
differ in internal architectures, com- 
monly claim to have compressed the 
power of a minicomputer within a 
single chip of silicon. Most notably 
are the 16-bit data bus and increased 
addressing space. А 20-bit address 
can directly address a megabyte of 
memory. 

There seems to be little doubt in the 
minds of microcomputer-system 
designers that the 16-bit processors 
are the wave of the future. Already 
some major manufacturers are 
designing the new processors into 
intelligent terminals, word-processing 
systems, and other equipment. The 
day when this revolution within a 
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revolution will affect the personal 
and small-business computer market- 
place is not too far away. 

But if it is obvious that the 16-bit 
machines will be the trend of future 
product technology, it is equally 
obvious that it is relatively difficult 
for the designer to make a leap from 
the 8-bit world of the 8080, Z80, 6800 
and 6502 to the emerging 16-bit 
world. The 16-bit instruction sets are 
more complex. The 8086, for 
instance, has a repertoire of some 133 
instructions, as compared to seventy- 
eight for the 8080. Simply because of 
the larger range of memory that can 
be addressed and because of address 
segmentation, addressing of memory 
is more advanced. Also, the register 
set is more complicated, and the types 
of operands with which the processor 
can work are more extensive. 

As complex as the 8086 or any 
other 16-bit microprocessor is from a 
software viewpoint, it is in the design 
of hardware circuits to work with the 
16-bit processors where the real 
complexities arise. Peripheral inter- 
faces and existing hardware systems 
are generally based on an 8-bit data 
bus. When your whole design is built 
to make efficient use of an 8-bit data 
bus, converting to a 16-bit architec- 
ture is not a simple matter of replac- 
ing the processor. This incompatibil- 
ity dictates substantial design changes 
to take advantage of the new 16-bit 
microprocessor. 


A Gradual Approach to 16-Bit 
Computing 

There is an alternative to con- 
verting abruptly to 16-bit architec- 
ture. Look at photo 1 and observe the 
Intel 8088 microprocessor. This 
device uses an 8-bit data bus, so all of 
your present hardware system com- 
ponents will work with it from the 
standpoint of getting information be- 
tween the processor and the 
peripheral-support devices or 
memory, but the 8088 features a com- 
mon internal architecture and com- 
plete software compatibility with the 
16-bit 8086 processor. 

As a result, the 8088 provides an 
excellent way for designers, 
engineers, hobbyists, and students to 
ease into the world of 16-bit com- 
puting. Its 8-bit-compatible bus struc- 
ture makes it the logical choice for 
upgrading 6800, 6502, Z80 and 8080 
designs to 16-bit capability without 
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Photo 1: An exhibit of advancing 
microprocessor technology. Here are four 
integrated circuits produced by Intel Cor- 
poration. From bottom to top, we have 
the 8008, the first 8-bit general-purpose 
microprocessor; the 8080A, one of the 
breed of 8-bit devices that helped ignite 
the microcomputing boom; the 8086, the 
advanced 16-bit processor; and the 8088, 
the subject of this article—a component 
that contains 16-bit computing capability 
in a package that can communicate with 
the outside world through an 8-bit data 
bus. 


alteration of existing 8-bit hardware. 

The 8088 can be used in projects 
such as a low-cost system that 
employs multiplexed peripherals such 
as the 8155, 8755A and 8185. Or, fully 
expanded, it forms a system that 
allows a full megabyte of address 
space and compatibility with the 8086 
family of coprocessors and multi- 
processors. 

This two-part article is designed to 
give you a glimpse of the 8088. This 
month in Part 1, I shall attempt to 
familiarize you with the instruction 
set of the 8088 and the hardware of a 
microcomputer that is made from an 
8088 and only four other integrated 
circuits. The power of this five-chip 
circuit will be emphasized by illus- 
trating, among other examples, how 
it can be configured to support a 
multi-user Tiny BASIC. 


Architecture of the 8088 

Anyone comparing the internal 
architectures of the 8088 and the 8086 
processors will realize that they are 
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Photo 2: An exhibit of advancing memory technology. The single black integrated cir- 
cuit at the center can replace the entire board of components. The center component is 
the Inte! 8185 I K-byte static programmable memory. The board is a 1 K-byte memory 
board from a Scelbi 8B microcomputer system, which used the 8008 microprocessor 


(circa 1975). 
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Photo 3: Using the 8088 and other components of kindred technology, it is possible to 
build a functional microcomputer system with only five integrated circuits. Part 2 of 
this article (in the April 1980 BYTE) will present more detailed information about this 


system. 


identical. Even though I have pre- 
viously discussed the 8086, a brief 
explanation of this architecture is 
necessary since the capabilities of our 
five-chip computer depend directly 
upon it. However, if you wish to read 
a more detailed description, you 
should refer to a previous Circuit 


Cellar article, "The Intel 8086" 
(November 1979 BYTE, page 14). 

A diagram of the internal structure 
of the 8088 is shown in figure 1. The 
8088 contains two logical "units", the 
bus-interface unit (BIU) and the exe- 
cution unit (EU), and a 4-byte 
instruction queue. 
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MEMORY INTERFACE 


Figure 1: Diagram showing internal operational principles of the 8088 microprocessor. 
The 8088 (and the 8086) use a pipelined architecture that increases performance by 
overlapping instruction execution with memory-fetch operations. The 8088 can directly 
execute any 8086 software. 
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Figure 2: The 8088 contains fourteen 16-bit registers. The shaded registers are those 
common to the 8088 and the 8080. 
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The execution unit is where the 
actual processing of data takes place 
inside the 8088. It is here that the 
familiar arithmetic logic unit (ALU) is 
located, along with the registers used 
to manipulate data, store inter- 
mediate results, and keep track of the 
stack. The execution unit accepts 
instructions that have been fetched by 
the bus-interface unit, processes the 
instructions, and returns operand 
addresses to the bus-interface unit. 
The EU also receives memory oper- 
ands through the bus-interface unit, 
processes the operands, and then 
passes them back to the bus-interface 
unit for storage in memory. 

The role of the bus-interface unit is 
to maximize bus-bandwidth utiliza- 
tion, (that is, to speed things up by 
making sure that the bus is used to its 
full capacity). The bus-interface unit 
carries out this assignment in two 
basic ways: 


€ by fetching instructions before 
they are needed by the execution 
unit, storing them in the instruc- 
tion queue 

9 by taking care of all operand fetch 
and store operations, address 
relocation, and bus control (These 
actions of the bus-interface unit 
leave the execution unit free to 
concentrate on processing data and 
carrying out instructions.) 


Figure 2 summarizes the 8088 regis- 
ter set. The shaded registers are the 
8080 register subset, that is, the 
registers that are common to the 8088 
and its 8-bit predecessors. 

The general registers, also called 
the HL group because they can be 
subdivided into High and Low bytes, 
include the accumulator (AX), base 
(BX), count (CX) and data (DX) 
registers. The AX register may be 
addressed as a 16-bit register, AX, or 
the high-order byte can be addressed 
as the register AH and the low-order 
byte as AL. The same holds true of 
the other three general registers (ВХ, 
CX, and DX). 

Another group of registers is the 
pointer and index (or P and I) group. 
This set contains the stack pointer 
(SP), base pointer (BP), source index 
(SI), and destination index (DI) 
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Figure 3: Memory organization. The 8088 uses a memory-segmentation technique to ad- 
dress up to 1,048,576 bytes (1 M byte) of memory. The user can use attributes of the 
memory-addressing system to dynamically relocate a program anywhere within the en- 


tire address space. 


registers. Generally speaking, these 
registers hold offset addresses used 
for addressing within a segment of 
memory. They can also participate, 
along with the general register group, 
in arithmetic and logical operations 
of the 8088. 

The 8088 uses memory segmenta- 
tion to address this large memory 
space efficiently. Át any one time, the 
8088 can deal with memory as a set of 
four 64 K-byte segments. The total 
memory is organized as a linear array 
of 1,048,576 bytes, addressed as 
hexadecimal 00000 to hexadecimal 
FFFFF. The 8088 creates a 20-bit 
address by combining a 16-bit offset 
and a segment boundary value stored 
in one of the segment registers. Figure 
3 demonstrates how this works. 

Each of the 16-bit-segment regis- 
ters, the code segment (CS) register, 
the stack segment (SS) register, the 
data segment (DS) register, and the 
extra data segment (ES) register, con- 
tains a value that is added to a 16-bit 
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Offset address, forming a 20-bit ad- 
dress. The memory is thus divided 
into a maximum of four 64 K-byte 
segments that are active at any single 
time. The code segment of memory is 
where instructions are stored, the 
stack segment of memory is where the 
pushdown stack is located, the data 
segment is where data to be operated 
on is found in memory, and the extra 
segment is an additionzl 64 K-byte 
data area. 

When fetching an instruction from 
memory, the location accessed is 
given by a 20-bit address that is the 
sum of two numbers. The first 
number is the value of the 16-bit 
instruction pointer. The second 
number is a 20-bit value that is the 
16-bit code-segment register with four 
low-order zero bits appended. This 
forms the 20-bit address required to 
specify any location in the megabyte- 
sized address space. 

In the case of a memory-reference 
operation for a transfer of data, the 


absolute memory address referenced 
by a given memory-access instruction 
is calculated by adding the given 
16-bit address to the base address. 
The base address is given by the con- 
tents of the data-segment or extra- 
segment register and is followed by 
four low-order zero bits. 

In the case of a stack operation, the 
memory location referenced is simi- 
larly offset from the value contained 
in the stack-segment register. 

The 8088 has both relative and 
absolute branch instructions. When 
all branch instructions within a given 
segment of memory are specified in 
relation to the instruction pointer and 
the program segment does not modify 
the value of the code-segment regis- 
ter, the program segment can be 
relocated dynamically anywhere 
within the megabyte address space. A 
program is relocated in the 8088 
simply by moving the code, updating 
the value of the code-segment 
register, and resuming execution. 


Small System Applications 

The 8088 can be used in a broad 
range of applications, from systems 
requiring use of a minimum number 
of components to systems requiring 
maximum performance, The compo- 
nent-count-sensitive applications in- 
clude point-of-sale terminals and sim- 
ple controllers, which require that 
system cost be kept low, but need 
substantial processing power. A big 
reason for this design flexibility is the 
ability of the 8088 to operate in a 
minimum-hardware mode. 

The minimum-mode, multiplexed 
configuration, as shown in figure 4, is 
an effective way of building a power- 
ful system around the 8088, while 
using the smallest number of parts. 
The processor is connected in the 
minimum mode by wiring its Mn/Mx 
pin in the high-logic state (at V.. 
potential) The multiplexed bus is 
directly compatible with the Intel 
8085A-family peripheral components 
(8155, 8355, 8755А, and the new 
8185). 

А four-chip system can be designed 
using the following components: an 
8088 microprocessor; an 8284 clock 
generator; an 8155 memory, input/ 
output (I/O), and timer device; and 
ап 8755А EPROM and I/O device. A 
fifth component, the 8185, is a simple 
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addition to the system and provides of maximum-mode features is beyond 


an extra 1 K bytes of user memory. 

In the minimum-mode configura- 

tion, the 8088 provides all necessary 
bus-control signals, including RD, 
WR, IO/M and ALE. It further 
provides HOLD and HLDA (hold- 
acknowledge) signals to allow direct- 
memory-access (ОМА) data transfer, 
INT and INTA to interface the 
8259A interrupt controller, and 
DEN and DT/ К to control trans- 
ceivers on the data bus. 

The power of the 8088 can be 
extended in large-system applications 
by wiring it into the maximum-mode 
configuration. However, a discussion 
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Figure 4: When used іп the minimum mode (MN/ MX line held high), the 8088 interfaces directly with the multiplexed address and 
data components in the 8085A-support family to form a functional microcomputer system using only five integrated circuits. Detailed 
information concerning this circuit will be given in Part 2. 


the scope of this article. 


The 8088 Instruction Set 

А complete discussion of the 8088's 
instruction set is also beyond the 
scope of this article. Rather than 
attempt it, I shall concentrate on 
some specific features of the 8088 
instruction set that facilitate the 
specific application discussed next 
month in Part 2 of this article. These 
features include extended arithmetic 
instructions, direct use of ASCII- 
encoded data, multiprocessing 
features, string-manipulation instruc- 
tions, and table-translating aids. The 
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І0/М TIMER 
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8155 
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8088 instruction set includes single- 
instruction multiplication and divi- 
sion instructions, along with five dif- 
ferent types of addition and seven 

types of subtraction operations. 
These multiply and divide instruc- 
tions greatly facilitate "number 
crunching." This numerical ability 
saves much time in such applications 
as data sampling, signal processing, 
and scientific calculation. Not only 
are fewer machine instructions need- 
ed to perform a given task, with 
corresponding savings in memory 
usage and execution time, but the ver- 
satility of the instructions and the 
Text continued on page 30 
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Meet the IMPs. А pair of stylish 3'^ inch high 
impact printers that will look great on апу desk. 


Styled for desk top use, these sleek units stand just 3% 
inches high, yet the unique fan-cooled printing system 

can knock out 80, 96 or 132 columns of crisp hardcopy 
with continuous throughput of one line per second. 


A winning pair. |MP-1, with friction feed, can make 
multi-copies on plain 8% inch wide paper, or on teletype 
rolls. In addition, IMP-2 has tractor feed and full forms 
control, with tractors adjustable from 1 inch to 9¥ inches. 


Interfaces abound. Al! IMPs have Centronics parallel 
and RS232C/20mA serial inputs as standard equipment. 
But if you need something different, then we make 
interfaces for just about any system — high speed serial, 
Apple, Pet, TRS-80, IEEE 488... 


Versatile, too. 96 ASCII character set is standard. And 
you can select 6 character sizes, even graphics, under 
software control. Options include 2K buffering and 
special character sets. 

Service — a big difference. No other printer 
manufacturer offers Ахютз combination of low cost and 
nation-wide service and distribution — in the USA and 
eighteen overseas countries. 


Pssst — the price!!! It's low. $695 for IMP-1. $795 for 
IMP-2. And that's the single unit price. 


Better phone, write or mail the bingo card today! 


AXIOM 


AXIOM CORPORATION 


5932 San Femando Road, Glendale, CA 91202 


Tel: (213) 245-9244 • TWX: 910-497-2283 
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Get serious 


are just playing computer game 
for only 5389. 


Introducing the New Eaton LRG 7000+ Dot-Matrix Impact Printer. 


No matter what type of 
personal computer you now 
have, or are thinking of buying — 


Apple Interact 
Cromemco Commodore Ре! 
TRS-B0 Northstar 
TI Ohlo Scientific 
Exidy and others 

— the new Eaton LAC 7000+ dot- 


matrix impact printer will quickly 
Interface and be printing іп а 
matter of seconds. You'll 
immediately have hard copy 
capabilities that will allow you ta 
go beyond computer games and 
get down to serious business. 


An invaluable Addition 

Adding a printer increases the 
practicality and usefulness of 
your personal computer 
dramatically. You'll be able to 
perform all. sorts of bookkeeping 
and accounting functions — 
from balancing your persona! 
aheckbook to monitoring your 
company's Inyentory — and 
you'll have a permanent сору far 
your records. You'll find that 
whether you're controlling your 
family's budget. recording your 
program listing, plotting the 


growth of a stack in the market, 
or any et the other thousands of 
analytical functions your 
computer can perform, а quality 
printer is simply invaluable, But 
you'll want ta be sure to pick the 
right printer for your system. 


The Right 
Printer 


The Eaton 
LAC 7000+ is 
designed specifically for 
personal computers. Its plug-in 
simplicity makes 11 remarkably 
easy to interface with any 
computer, Its simple design 
features the fewest possible 
moving parts, making H virtually 
maintenance Нав Unlike many 
other printers, the 7000+ can 
print on any type of roll paper, 
eliminating the hassle and added 
expense of purchasing a special, 
treated paper. Its rugged case is 
tough enough for industrial 
environments, yet attractive 
enough for һотв or office use. 
And most importantly, it offers 
the high perfarmance and 
features you demand in а quality 
printer. 
Super Performance 

The 7000+ features uni- 
directional printing with a line 
speed of 1.25 lines per second. It 
accepts any single or two-ply 
paper roll fram 3/4 inch to 3-7/8 
inches wide, and prints a 3-1/3 
inch line, Capacity is adjustable 
and can be 40 columns at 12 
characters to the inch using the 
single width font; or 20 columns 
at 5 characters to the inch using 
the doubla-wide font, An avail- 
able option allows the unit to 
print 64 columns at the single 
width setting, and 32 columns 
using. a double width font. 


An Unbeatable Price 

Тһе real beauty of the new 
7000+ is the fact that you can't 
buy another printer that offers 
you all {hese features at any- 
where near the price. Eaton 
LAG's 7000+ has a suggested 
retail price of $389.00 and comes 
with а 90-day factory warranty, 

ly Eaton LAC 

Whether you're looking for a 
quality printer to add to your 
existing computer, or are about 
to buy a. complete system, don't 
settle lor lass than an Eaton 


LAG printer. Stop hy your local 


Computeriand store or contact 
Quest Electronics, 2322 Walsh 
Avenue, Santa Clara, СА 95051, 
(408) 988-1840 or Sigma 
International, Inc., РО. Box 1118, 
Scottsdale, AZ 85252. (602) 994- 
3436 for mare information. Once 
you've seen the new 7000+, you 
won't settle for anything less 
LAC, an EATON company, 
Німегіоп, Wyoming 82501, 

(307) 858-4801. 

Master distributor inquiries 
welcome. Contact your nearest 
LAC Regional Saies Office: 
Northeastern office, One 
Lakeside Office Park, Wakefield, 
МА 01880, (617) 245-2730; 
Southeastern office, 29 Delmont 
Drive Northeast, Atlanta, GA 
30305, (404) 231-4105, Western 
office, 510 Lawrence Expressway, 
Suite 210, Sunnyvale, СА 94088, 
(408) 245-1580. 


Listing 1: Ап example of the efficiency of the 8088 and 8086 instruction set. This short 
routine accepts input of five values from an input port, and then calculates and sends a 
running-average value to an output port. Compare this listing with listing 2. 


XOR 
MOV 


Average INC 
IN 
ADD 
MOV 
DIV 
OUT 


LOOP 


HLT 


BX, BX 
CX, 5 


BL 

AL, Port # 
BH, AL 
AL, BH 
BL 


Port #, AL 


Average 


;CLR BX 
; Set loop counter 


‘Increment data counter 
;Input data 
;Update running total 


;Divide running total by 
:data counter. 


;Output running average. 


;Return unless fifth pass 
Ав completed. 


Listing 2: A routine that performs the same task as the routine given in listing 1. This 
code, however, was written for the older 8080 processor. As you can see, it is longer 


and more tedious to write. 


Average INR 


Divide XRA 


Loop MOV 


Next MOV 


HLT 
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;Clear Н register 
;Clear E register 


;Increment data counter 


;Input data 
(Ала data to running total 


;Clear accumulator 
;Clear B register 
;Clear L register 
:Initialize bit counter 


:ӨҺІН B and С as 
га 16-bit unit — 
‚опе bit left 


‘Compare data 

scounter (divisor) with 
;dividend; if divisor is larger, 
“Бүравв subtract. 

“Піуізог is smaller; subtract. 


‘Set current bit of 

;L to 1 

:Shift D right and check carry 
‚Е no carry, return for next bit. 
;Outport running average 


;Return unless fifth pass is 
;completed. 


Text continued from page 26 
ability of the 8088 to deal with several 
types of data remove the usual 
necessity of handling messy conver- 
sions from one type of data represen- 
tation to another and back again. 
Two program listings demonstrate 
the saving of effort. Listing 1 gives the 
8088 code for the skeleton of a 
subroutine that accepts data from a 
specified input port and calculates a 
running average of the values 
entered. The same subroutine section 
coded for the older 8080 micro- 
processor is shown in listing 2. 


Direct Use of ASCII and 
Decimal Data 

The direct use of unpacked binary- 
coded decimal (BCD) or ASCII- 
encoded data in a microcomputer has 
a number of obvious advantages. 
Since many 1/O devices present data 
to the processor in American Stan- 
dard Code for Information Inter- 
change (ASCII) format and expect 
responses in the same format, 
microcomputer-system designers 
have for years faced the necessity of 
putting their input and output 
through a translation process (usually 
involving a table look-up operation) 
before processing the input or 
responding with output. 

With the 80885 instruction set, 
such manipulation is no longer 
necessary. All four mathematical 
instruction types (add, subtract, 
multiply, and divide) provide for 
ASCII adjustment of the accumulator 
contents by a single instruction. This 
feature is obviously of great use in 
everyday microprocessor applica- 
tions. Equally interesting (and useful) 
are the two instructions that adjust 
the results of addition and subtrac- 
tion to packed decimal form. 


Table-Translating Aid 

Despite the availability of single 
instructions to convert accumulator 
contents from one type of data 
representation to another, it may still 
be necessary from time to time to 
translate data by means of the tradi- 
tional look-up table. This might, for 
example, be necessary if the data is 
being received or transmitted in 
EBCDIC (Extended Binary-Coded- 
Decimal Interchange Code) rather 
than in ASCII form. 


New on the North Star Horizon: 


b Hard Disk Drive! 


Horizon Computer with 64K RAM 
and dual quad capacity (720kb) 
floppy disks 


Up to four 18Mb Winchester- Display terminal Letter-quality or dot Horizon ГО flexibility 
type hard disk drives matrix printer allows expansion to 


Unsurpassed Performance and Capacity! 


North Star now gives you hard disk capacity and process- 
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon's capabilities are expanded to meet your growing 
system requirements. In addition to hard disk perform- 
ance, the Horizon has I/O versatility and an optional hard- 
ware floating point board for high-performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester-type drive that holds 18 million 
bytes of formatted data. The North Star controller inter- 
faces the drive(s) to the Horizon and takes full advantage 


NorthStar 


North Star Computers Inc. 

1440 Fourth St. 

Berkeley, CA 94710 

(415) 527-6950 TWX/Telex 910-366-7001 
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meet your needs 


of the high-performance characteristics of the drive. Our 
hard disk operating system implements a powerful file 
system as well as backup and recovery on floppy diskette. 


Software Is The Key! 


The Horizon's success to date has been built on the qual- 
ity of its system software (BASIC, DOS, PASCAL) and 
the very broad range and availability of application soft- 
ware. This reputation continues with our new hard disk 
system. Existing software is upward compatible for use 
with the hard disk system. And, with the dramatic increase 
in on-line storage and speed, there will be a continually 
expanding library of readily available application software. 
For more information, see your North Star dealer! 


RM Locum ү м 


HORIZON — HD-1 SYS-1N 

Horizon computer with 64K Complete Horizon HD-1 plus 
RAM, 2 quad capacity mini BO x 24 display terminal and 
drives and one HD-18 hard NEC Spinwriter printer $13,238 
disk drive $9329 

HD-18 SYS-1A 


Additional 18Mb hard disk drive 
for expansion of HD-1, or your 
present Horizon $4999 


Complete Horizon HD-1 with 
BO x 24 display terminal and 
Anadex printer $11,319 
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Listing 3: А segment of 8088 code that translates characters from Extended Binary- 
Coded-Decimal Interchange Code (EBCDIC) to American Standard Code for Informa- 
tíon Interchange (ASCII) form. The 8088 instructions for manipulating and translating 


strings of characters are put to good use. 


MOV SI, FFFE 
MOV BX, 0100 
MOV DI, ASCBUF 
MOV CX, 528 
CLD 
JCXZ EMPTY 
NEXT: LODS EBOBUF 
XLAT TABLE 
STOS ASCBUF 
CMP AL, EOT 


LOOPNE NEXT 


EMPTY: бесы continues) 


The XLAT (ie: translate) instruc- 
tion allows the user to define a 
256-byte table of correspondence and 
then to reference any point in the 
table very easily, The base address of 
the table is placed in the BX register 
and the index (ie: table position) is 
stored in the accumulator. Then the 
single instruction code XLAT is used 
to refer to the proper point in the 
table, pick out the translation, and 
store the result in the accumulator. 

This is useful particularly when 
data that has been entered from a 
port cornes into the accumulator for 
disposition or transfer. If you are 
dealing with a stream of incoming 
characters in EBCDIC format, for 
example, the translation proceeds 
thusly. You begin by storing the 
beginning memory address of your 
256-byte translation table in the BX 
register. If you set up the table so that 
the base address of the table cor- 
responds to an incoming EBCDIC 
value of 00, the next address to an in- 
coming value of 01, etc, all you must 
do is simply accept a byte of data and 
execute the XLAT instruction. 

This simple procedure lets us 
obtain the correct translation of that 
byte into the proper format for hand- 
ling by the 8088 or some other pro- 
cessor. А МОУ instruction will then 
store the result of translation until it 
is needed; the translation process can 
then be repeated with the next incom- 
ing byte. Setting up the necessary 
instruction sequence requires one 
instruction: a MOV to the BX register 
of the base address of the table. The 
loop for handling the translation 
requires only three basic instructions: 
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; Source index register contains start of EBCDIC Buffer 
; B register points to translate table 

: Destination index points to ASCII buffer 

С register contains length of buffer 


; Skip if input buffer empty 

; Get next EBCDIC character 

: Translate to ASCII 

: Transfer ASCII character to buffer 

: Test for EOT character 

; Continue if no EOT received (CX decrements first) 


the input instruction, XLAT, and 
MOV. 


String-Manipulation Instructions 

Since typical computer applica- 
tions often deal with strings of 
characters consisting of letters, 
numbers, and special symbols, easy- 
to-use string-manipulation instruc- 
tions are a welcome enhancement to 
8-bit processors. The 8088 addresses 
this need by providing five powerful 
primitive string operators that may 
be preceded by a single-byte repeti- 
tion prefix. 

For a byte-for-byte or word-for- 
word comparison of two data strings 
(as you might use in verifying the 
accuracy of data loaded into memory 
from a mass-storage device, for 
example), the 8088 offers the CMPS 
instruction. This also allows termina- 
tion of a program segment upon 
occurrence of a predetermined 
equality or inequality condition, as 
well as automatic incrementing or 
decrementing. 

You can scan through a string of 
data for an occurrence or for an 
absence of occurrence of a specific 
string or character by using the SCAS 
instruction. This operation subtracts 
the byte or word operand in memory 
(or elsewhere) from the accumulator 
and changes the logic state of the 
flags; it does not, however, return a 
result. Again, decrementing or incre- 
menting is automatic. 

The STOS instruction allows you 
to fill a string of arbitrary length with 
a single value (eg: a string of zeros or 
nulls for a floppy disk initialization 
routine), once more with automatic 


incrementing or decrementing of a 
predetermined count. 


Putting 5ome Things Together 

Let's take a quick look at a small 
but powerful example that employs 
both the string manipulation and the 
XLAT instructions to solve a very 
practical problem. 

You are designing an input routine 
that must translate a buffer filled with 
EBCDIC characters into ASCII form, 
continuing the transfer until one of 
several possible EBCDIC characters is 
received. The transferred ASCII 
string should be terminated with an 
EOT ({(end-of-transmission, hexa- 
decimal value 04) character. Assume 
that the buffer starts at hexadecimal 
memory location FFFE, the table to 
translate the EBCDIC form to ASCII 
begins at hexadecimal location 0100 
and the CX register is to contain a 
value giving the length of the buffer 
containing EBCDIC characters. The 
buffer may, of course, be empty. 

The small 8088 program segment 
shown in listing 3 accomplishes this 
task in a small number of instructions 
and handles a great deal of overhead 
work with little effort or concern on 
the part of the system designer and 
programmer. 

By now you should have an under- 
standing of the power of the 8088 
microprocessor, Even in a minimal- 
mode, five-component circuit, our lit- 
tle computer will have the following 
attributes: 


€ 5 MHz 8088 8-bit processor (com- 
pletely 8086 software-compatible) 

Ө 1280 bytes of static user memory 

€ 2048 bytes of erasable, program- 
mable read-only memory 
(EPROM) 

Ө 38 parallel I/O lines 

9 a 14-bit counter/timer 

Ф power-on reset and nonmaskable 
interrupt. 


Next month, in Part 2, we will deal 
with some key features of the 8088 
which make it particularly suited to 
multiprocessing situations. We will 
investigate the operating system of a 
multi-user, Tiny BASIC language 
system on our minimal-configuration 
computer. Ш 


These figures are provided through the 
courtesy of Intel Corporation. 
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onComputing™ explains in nontechnical 
language what personal computers are, 
how they work, and how you can use 

them at home, for fun and profit. 


Don't let the personal computer 


Are you prepared for the explosive 
transformation? Right in your own 
home? Electronic mail. Personalized «. 
investment analysis. Foreign language 
tutorial. Home energy management. 
Robots. Computer music. Secretarial 
service. Dietand menu planning. And explosion catch you off guard. Know 
More, more, rore. J what's happening and help make it 
onComputing™ the new McGraw-Hill === | happen! Prepare now for the exciting 
quarterly, prepares you for the future with a subscription to 
enormous changes coming during the onComputing™! 


Cali Toll-Free 
800-258-5485 


onComputing™ Subscription Dept. Р.О. Вох 307, Martinsville, М] 08836 


DOMESTIC subscription rate: 
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Electron Behavior in 
a Chemical Bond 


Years spent subconsciously gather- 
ing and sifting data in our daily lives 
gives each of us a common sense in- 
tuition for the laws of nature. But our 
intuitive understanding of how 
nature works often fails when we ex- 
plore worlds beyond the realm of 
common experience. In the sub- 
microscopic world of atoms and 
molecules, matter exhibits unex- 
pected behavior attributable to its 
dual nature as particle and wave. 
Scientists interpret this world with 
the aid of quantum mechanics, a 
discipline that more often than not in- 
volves long and complicated 
mathematical operations. 

The computer, by virtue of the ease 
and speed with which it handles such 
operations, has become an invaluable 
tool in the quantum-mechanical 
study of atoms and molecules. This 
article describes a program written in 
BASIC which allows anyone with an 
elementary understanding of quan- 
tum mechanics to investigate the 
behavior of an electron in the bond 
formed between two atoms in a 
diatomic molecule. 


Electronic Potential Well 

А chemical bond is the result of at- 
tractive, electric interaction between 
the atoms' electrons which are 
negatively charged and the nuclei 
which are positively charged. Op- 
posite charges attract; like charges 
repel. Іп the vicinity of the nucleus of 
an atom, an electron feels an attrac- 
tive force. The environment in which 
the electron is subject to this force is 
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described as a potential. А rect- 
angular potential well, as shown in 
figure 1, is an approximate model of 
the relation between an electron and 
its nucleus. The depth of this rect- 
angular well determines the extent to 
which the electron is confined to the 
region about the nucleus. If the well is 
deep, it is difficult for the electron to 
cross the boundaries of the high 
walls. If, on the other hand, the well 
is shallow, then it is relatively easy 
for the electron to escape the nucleus. 

А molecular bond can form when 
two atoms exchange or share an elec- 
tron. For example, table salt is com- 
posed of two elements, sodium, an 
alkali metal, and chlorine, a halogen. 
Sodium, like all alkalis, can arrive at 
a stable electronic configuration by 
giving away one of its electrons to 
form a positively charged sodium 
ion. This element has a shallow 


---------- 


-х 0 +3 


Figure 1: Rectangular potential well 
model that approximates the relation of 
an electron to the nucleus of an atom. The 
depth of the well indicates the extent to 
which the electron is confined to the 
region about the nucleus. 


potential well. Chlorine, like all 
halogens, can arrive at a stable elec- 
tronic configuration by accepting an 
extra electron to form a negatively 
charged chloride ion. Chlorine has a 
deep potential well. 

A bond can form between a sodium 
atom and a chlorine atom, and be- 
tween any alkali and any halogen, 
when the former donates an electron 
to the latter. The result is a molecule, 
the positively charged sodium ion 
bound to the negatively charged 
chloride ion. We will use the 
potential well model to study dif- 
ferent elements and the bonds that 
they make. 

No two elements are exactly alike 
either in their ability to receive or in 
their ability to donate an electron. 
Thus the behavior of the electron in a 
chemical bond depends upon certain 
properties of the two elements in- 
volved. To determine the depth of the 
rectangular potential well for a given 
element, we will refer to two 
characteristic properties of the 
elements: ionization potential and 
electron affinity. 

Ionization potential is a measure of 
the amount of energy required to 
remove an electron from a neutral 
atom of some element X: X= X* +e". 
For alkalis this number is small, for 
halogens large. Electron affinity is a 
measure of the amount of energy 
released when a neutral atom ac- 
quires an extra electron: X + e^ — X-. 
For alkalis this number is O, for 
halogens the number is large. (For 
values of ionization potentials and 
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electron affinities see the Handbook 
of Chemistry and Physics published 
by the Chemical Rubber Company.) 
The depth of the potential well of any 
element, that is, its ability to hold on 
to an electron, can be estimated by 
averaging the elements ionization 
potential and electron affinity. 


Composite Potential Model 

When two atoms form a diatomic 
molecule, each of the atoms brings its 
potential well to the bond. The elec- 
tron exchanged or shared by the two 
atoms can be pictured as being con- 
fined to a composite rectangular well 
that consists of the two potential 
wells placed side by side, as shown in 
figure 2. Unless the two atoms are of 
the same element, one side of the 
composite well will be deeper than 
the other. The difference in height be- 
tween the two levels of the well is the 
essential feature of the bond which 
determines how much time the elec- 
tron spends in the vicinity of one 
atom's nucleus as compared to the 
other. 

Because the difference in height is 
the crucial factor, the lower level of 
the potential well can always be 
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- 510 times faster... 


° and тоге! 


Meet Pascal/Z,™ the fast, flexible compiler with 
higher speed, greater efficiency and improved debugging: Mi 
а True 7-80 native code Pascal compiler — 5-10X faster 
than competing P-code implementations —no interpreter 


required. 


assigned as the origin on the potential 
axis of a Cartesian coordinate system. 
The upper level of the well is located 
at the point that represents the dif- 
ference between the averages of the 
ionization energies and electron af- 
finities of the two elements. Finally, it 
is also convenient to assume that the 
walls of the potential well at the end- 
points of the bond are infinitely high. 
Given this assumption, it is impossi- 
ble for the electron to escape the con- 
fines of the molecule. This potential 
model of the bond in a diatomic 
molecule simplifies the equations that 
describe the behavior of the electron 
in the bond. 


Schródinger Wave Equation 

In 1926, Erwin Schródinger for- 
mulated a differential equation to 
describe the behavior of a sub- 
microscopic particle such as an elec- 
tron. This equation incorporates both 
the particle and wave nature of the 
electron. Fundamentally, Schró- 
dingers equation is a restatement of 
the basic energy relation; the kinetic 
energy, p?/2m (derived from momen- 
tum and mass), plus the potential 
energy, V, yields the total energy, E, 


a The only multi-tasking Pascal — produces ROMable 
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u Optimized for fastest execution — recognizes and 


exploits special cases. 


a Easily transportable — all hooks to your system made 


through support library. 
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Circle 16 on inquiry card. 


of any particle: 
p/2m + У = Е 


Schródingers equation takes the 
form: 


- du 
2m ах? 


+ Vy = Ey 


for a single-dimension model. 

In the equation, # is read as 
"h-bar," and stands for a value equal 
to Planck's constant divided by 27. 
Planck's constant, h, is an empirically 
determined value equal to 6.6256 X 
10-34 Joule-seconds. The mass of the 
particle is shown as m. The Greek psi 
(у) is the notation for the wave func- 
tion. In Schródinger's formulation, 
the energy equation has been 
multiplied by a wave function, у, to 
account for the wave-like behavior of 
submicroscopic particles, and the 
square of the momentum has been 
replaced by the differential operator, 
-Ф2 42/422. 

When the Schródinger equation is 
solved for a particular set of cir- 
cumstances, called boundary condi- 
tions, it yields as a solution the form 
of y, the wave equation. y? gives the 
relative probability, for the condi- 
tions assumed, of finding the particle 
it describes at some point in space. It 
is known as the probability distribu- 
tion function. 

In our model, the depth of the rect- 
angular potential well is a measure of 
the magnitude of the potential 
energy, V, which acts on the electron 
and affects its location. In a split-level 
well the deeper side exerts a greater 
force on the electron. Therefore we 


YnQ  «—— 


о 0 +0 


Figure 2: When a diatomic molecule is 
formed, the relationship between the two 
atoms may be considered as a combina- 
tion of two potential wells. 


m mags of an electron; 9.109 x 10% would expect the probability distribu- 9 At the left boundary of the well, 
ograms tion function, ¥, to be skewed the potential wall is infinitely high 
. 19 , ғ . 
ы es р an electron; 1.602 X 10" toward the deeper side of the well. There is no possibility for the elec- 
fí Planck's constant divided by 2x; tron to pass beyond this point. 
а Ed i ee Ve р Two-Part Equation Solution Therefore at x — —a, the value of 
a length of chemical bond For the potential well pictured in the function у, must be zero. 
Vo paama: difference between figure 2, the Schrödinger equation is © Similarly, the wall at the right 
E total energy of the electron solved in two parts, corresponding to boundary is infinitely high. There 
A coefficient of the wave equation, ,, е lower or left side and to the upper is no possibility for the electron to 
" for the left side of the potential well ^ or right side of the well. The potential pass beyond this point. Conse- 
coefficient of the wave equation, Va;  . he left side of th lli 4l d Е 
for the right side of the potential well — 1n the left side ог the well is equal to quently at x = +a, ұл must also 
when Е>У, zero. The potential in the right side of be equal to zero. 
ср ah a “ Чы wave equation, the well is equal to the difference be- © We are studying a single electron. 
Run ght side of the potential 4 “чай 
well when E< V, tween the potentials of the two Although we attack the solution in 
elements, Vp. two parts that correspond to the 
Table 1: Symbols and constants that are The wave-equation solution, у, two sides of the potential well, a 
used throughout this article, must meet four requirements: Text continued on page 44 


Listing 1: BASIC program that solves the Schródinger equation to simulate the behavior of an electron in a diatomic chemical bond. 
The program finds aa, Ba, and ya in terms of Vo. 

The correspondence of variables in the program to terms in the equations is as follows: A1 stands for aa; B1 stands for Ba; G1 
stands for ya; VO stands for Vo. 


10 РЕМ РРОРТЫЕ OF ^ CHEMICAL BOND IN A DIATOMIC MOLECULE 
20 REM WRITTEN BY MICHAEL LIEBL 


ЭО 


REM CALCLILATION ОҒ N AND VO 


40 REM PROGRAM LINES 10-1000 
SO PRINT : PRINT = РАМТ 
60 DIM $S$£(10) ,RCIOD, IPC 100) ; En(C10) 


70 PRINT TAB(20)3"-PROFILE OF А CHEMICAL EBONT--" 

30 PRINT 

70 PRINT" THE ELECTRON DENSITY ІМ THE CHEMICAL BOND OF A DIATOMIC MOLECULE" 
100 PRINT"DEPENDS UPON THE POTENTIAL UIFFERENCE (VO) BETWEEN THE TWO ELEMENTS" 
110 PRINT"WHICH ARE BOUND TOGETHER AND UPON THE LENGTH OF THE BOND (А). THE" 
120 PRINT" AVERAGE OF THE IONIZATION EMERGY АМИ THE ELECTRON AFFINITY OF AN” 
130 PRINT"ELEMENT OFFERS A MEASURE OF THE FCTENTIAL OF THE ELEMENT." 

140 PRINT 

150 PRINT" THIS PROGRAM CALCULATES A FROFILE ОР A CHEMICAL BOND BASEL" 

160 PRINT“UPCN THIS INFORMATION. FROM ТИЕ LIST OF ELEMENTS BELOW, SELECT Two" 
170 PRINT"WHICH WILL MAKE UP THE MOLECULE. ENTER THE SYMBOLS FOR THESE" 

180 PRINT"ELEMENTS AT THE REQUEST OF THE PROGRAM.” 

190 PRINT : PRINT 

195 Е=0 

200 PRINT TAB(10)"HYDROGEN - H” 

210 PRINT TAB(CIO)"LITHILIM — Li":TAB(40)"FLQOLIRTNE = m 

220 PRINT TAB(10)"SODIUM - М№М": TAB( 40) "CHLORINE е ст 

230 PRINT TAR((10)"POTASSIUM ~ К"; TAB(40) "BROMINE - Be 

240 PRINT TABC10)"RUBIDIUM - Rb": TAR( 40) "IODINE - I" 

250 PRINT TAB(10)"CESIUM ~ Ds" 

240 PRINT 

270 PRINT 

230 INPUT"ENTER ELEMENT NUMBER GONE - "FAS 

290 FOR [=1 TO 10 

зоо READ S#¢0])+Rt(1),7P¢(1),EAC]) 

S10 IF SBCL)<SAS THEN NEXT I 

220 IF 14311 THEN 3350 

330 GOSUB гоо 

340 GOTO 280 

350 RESTORE 

360 INFUT"ENTER ELEMENT NUMBER ТЫП ~ "АФ 

370 РОК «ізі TO 10 

seo READ S#$(J),R(J),IP 61) EAJ) 

390 IF S$(J)<>A$ THEM NEXT J 

400 IF J<>11 THIEN 430 Listing 1 continued on page 38 
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Listing 1 continued: 


410 
420 
430 
440 
450 
460 


PRINT : 


позив воо 
GOTO 360 
RESTORE 
PRINT 
M-7.109E-31 


(15/21. 6О2Е-19 


PRINT 


]INPUT"WHEN READY TO CONTINUE ТҮРЕ A CARRIAGE RETURN. 


470 НчО.658Е-15 

480 А=(К{Т)+К (4) #1E~10 
490 Vi-CIPCIEDO) YEGCID)/2 
ООО V2-(IP(COD) ЕАС) /2 
510 VO=V2-V1 

520 IF VO«O THEN VO--VO 
330 M-SQRC2KM«sVO/U9)35/H 
540 М2-М72 

350 PRINT"VO = "3 

550 PRINT USING" ##. ##4"3 VO 
370 PRINT" М = "$ 

380 PRINT USING" #4. 441351" 5 iN 
“70 PRINT : PRINT : PRINT 
600 

410 GUTO 1010 


PRINT"THE-CHEMICAL SYMBOL ENTERED DOES МОТ MATCH ANY 


OR Gi; 


LINES 


1010-1780 


ELSE GOTO 


"SAL 


IN ІНЕ FILE. 


1220 


IF ABS(Y1)<=30 THEN PRINT TAB(36+Y1)5"+" ELSE GOTO 1270 


“00 REM SYMBOL ENTRY ERROR 

410 PRINT 

#20 

820 PRINT’ THE LIST AND MRY AGAIN." 

S40 PRINT 

#50 RESTORE 

240 KETURN 

2700 REM DATA FILE 

*310 TATA Н, 1.54. 13.595, 0.80 

"20 DATA Lis 0.8, 5.39, 0 

730 DATA Ма, 0.97, 5.138, 0 

750 DATA К, 1.33, 4.337, 0 

"USO DATA Hb. 1.47, 4.176, О 

760 DATA Cs, 1.67, 3.893, © 

¥70 DATA F, 1.33, 17.418, 3.448 

720 DATA СТ, 1.81, 13.01, 3.613 

490 DATA Br: 1.76, 11,84, 3.363 

(ооо DATA I, 2,20, 10. 454, 3.063 

1010 REM CALCULATION OF Ai ANU Bi 

1020 PRINT 

1030 PRINT"GRAPHICAL SOLUTION OF" 

1040 PRINT“ TRANSCENDENTAL EQUAT TON" 
1050 PRINT 

1060 PRINT ТАВ(6):"-З0"% TAHB(346)5 "О"; TAB(64)3 "430" 
1070 FOR А=1 TO 40 

1080 PRINT ТАВ(АЧ 2) 3 "--"3 

1090 MEXT fA 

1100 PRINT 

1110 PRINT " -41-": TAB(346)35 "5" 

1120 FOR At=.1 ГО 3.2 STEP .1 

1130 PRINT USING " #. ##"3A13 

1140 PRINT"--1"$5 

1150 nz-01^2 

1160 GOSUB 1530 

1170 IF INT(Y10-7INT(Y2) THEN GOTO 1290 
1180 IF Y2«Y1 THEN GOTO 1240 

1190 IF АН5(Ү1)<-30 THEN PRINT ТАЕ(З&+Ү1) "+"; 
1200 IF ABS(Y2)«-30 THEN PRINT f[AB(CS6*Y2)5;"x" 
1210 GOTO 1300 

1220 PRINT"" 

1230 GOTO 1300 

1240 IF ABSCY2)<=30 THEN PRINT TABO364* Y2)3" "3 
12950 

1240 GOTO 1300 
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Listing 1 continued on page 40 


CHOICE PRINTEI 


$ 
ІЗ 


FOR THE SMALL BUSINESS 


FROM CENTRONICS. 


Now the small business сап have the 
advantage of Centronics performance. With 
the introduction of a new series of low-cost 
printers designed to meet the needs of the 
small business, Centronics' features and 
reliability are yours for the choosing. 
We have models with high thruput for 
inventory control, full 132 column width 


CENTRONICS 


for accounts receivable, versatile forms- 
handling capability for invoicing, payroll 
and statements, Plus excellent print qual- 
ity for correspondence labels and listings. 
And, we support you with the largest 
worldwide service organization of any 
independent printing company. 

You can see the Centronics printers 


fOUR LO 


at your Authorized Hamilton/Avnet dealer 
who сап assist you in deciding which one 
is best suited to your particular application. 


Circle 17 on neve card. 
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For the name of your neaest Authorized Haft Avnet Dealer, just call our toll-free number: 
IN CALIFORNIA CALL TOLL-FREE: 


CALL TOLL-FREE: 


1-800-252- 


1-800-421-4645 


Listing 1 continued: 


(270 
1250 
120 
1300 
1310 
1320 
1330 
1340 
1:350 
1360 
1370 

aeo 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1450 
1490 
1500 
1510 
1520 
1530 
1840 
1550 
1560 
1570 
1320 
1590 
(600 
1510 
1620 
1630 
1240 
1450 
1440 
1670 
1480 
1490 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1730 
2000 
2010 
2020 
2030 
2040 
2050 
27050 
2070 
2080 
2090 
2100 
2110 
2120 


PRINT"" 

GUTU 1300 

PRINT TABC36t*Y1)5 "x" 

NEXT А1 

СПК Вті Та 60 

PRINT TA6ECe46)031"-"3 

NEXT n 

FOR A=1 TO 3 

PR EMT 

NEXT 

FRINT"AT WHAT VALUE ОҒ 61 DO THE LINES SEEM TO INTERSECT?" 
PRINT"AL= "3 

МРОТ Al 

iF МО THEN A^i1-1.57079 

n»-1000 

A1L=A1+. 0004 

a2701^2 

GOSUL 1530 

IF SGY THEN 59-6 ELSE GOTO 1430 

IF Al=3.1416 THEM PRINT"DIO МОТ FIND POINT ОҒ INTERSECTION" 
GOTO 1420 

PRINT 

PRINT"THE POINT OF INTERSECTION 
РНІМГ"А1- "s 

PRINT USING "8. ###"S (61-.0004) 
GOTH 1670 

REM SUBROUTINE FOR TRANSCENDENTAL EQUATION 
IF М>А1 THEN GOTO 1560 ELSE GOTO 1610 

REM PAIR OF EQUATIONS FOR МА! 

#1=5ы^ (№2-А2)› 

YI=H1#SIN(A1) /CAL#COS(Al )) 

Y2=— (EXP (41) -ЕХР(-01)) / (EXP (OI) ҒЕХР(-01)) 
S= (Y1-Y2)^2 

XE TURN 

НЕМ PAIR ОРГ EQUATIONS FOR М<А1 
Q2-u)R(Ga2-N2) 

Y17G24 SINC312)/(014COS(A91)) 
Y2=--SIN(@2) /COS (G2 ) 

S-z(Y1-Y2)^2 

RETURN 

REM END SEARCH 

A2-01^2 

JF МАЈ THEN 
Gi=SOR (5z) 
E1-SO0R(B2) 
IF МХА! THEN GOTO 1760 
PRINT"G1- "3 

PRINT USING "HH, SHE" S1 
GOTO 1730 
PRINT"Bt= 
PRINT USING 
PRINT 

REM CALCULATION OF PSI 
PRINT’ -CALCULATION OF PSI-" 
PRINT 

REM CHOICE OF QOUTPLIT 


IS: " 


Рен И 


э2-М2-б2 ELSE В2=А2--М№М 


На 
3 


LATI. SER 


РКІМІ"ІШ YOU WANT СОТРАТ AS TABLE OF VALUES (1) UR IH GRAPHICAL FORM (2)7?" 


БИТ 
= 


РНІМТ"ЕМГЕН А 1 UR 
INPUT 29 

IF Z9=1 THEN GOTO 2090 

IF Z9-2 THEM GOTO 2310 ELSE GOTO 2050 
REM TABLE OF VALUES 

PRINT ТАВ(9) 5 "TABLE OF VALUES" 

PRINT TADIG j "————-—-—-——-—————n" 


PRINT 
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BANK SELECT — 64K BYTE EXPANDABLE MEMORY BOARD 


MODEL DMB64A00 SERIES 
FULLY COMPATIBLE WITH: 
ALPHA MICRO 
CROMEMCO 
NORTH STAR 
MP/M 


and most other 
5-100 systems 


e Four independent, 16K software 
selectable banks. | 


Ф Switch selectable bank sizes — 


from 16K to 64K in 16K increments. 


e Eight banks (512K) per МО port for 
each of the 256 ports. 

e 7-80 4MHz operation with no 
wait states. 

Ф Low power — 8 watts maximum. 

e Reliable, tested and burned-in 
memory. 

@ ONE YEAR GUARANTEE 

e IEEE 5-100 compatible timing. 

ө Attractive Dealer & OEM Prices 


867 North Main Street e Orange, CA 92668 


Telephone: 714/633-4460 
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You can put our new C8000 microcom- 
puter system to work today. Because while 
others are talking, we're delivering. Right 
off tbe sbelf. 

This powerful general-purpose micro- 
computer system combines à processor, 
memory, 8-inch Winchester disk and car- 
tridge tape drive into one low-profile desk- 
top package. And the entire 10-Mbyte disk 
can be backed up on one tape cartridge. 

Industry-compatible versions of BASIC, 
COBOL, FORTRAN and Pascal are available 
on several operating systems, along with 
communications software, word processing 
and business applications packages. 


When vou need to expand the system, 
you can do it in the field. Just add our forth- 
coming 78000 upgrade. Then you can 
connect eight terminals and link C8000s 
together. Directly. In a high-speed local 
network. 

More features. Better performance. [m- 
mediate delivery. And higher quality than 
any other unit for the price. To join other 
successful Onyx ОЕМ$ and dealers, call or 


write us today. ON Ж 


Onyx Systems, Inc. 
10375 Bandley Drive 
Cupertino, CA 95014 
(408) 257-8022 


Inside orout, 
ете all business. 


The Onyx C8000 


"78000 is а registered trademark of Zilog, Inc. 
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The software you need to sell C8000 
microcomputers is available now. 
Onyx provides the tools you need to 


2150 GOSUB 2610 
penetrate the business market. Specify | 2160 150508 2830 
either Multi-user OASIS or CP/M 2.0* | 2120 NEXT P 
for an operating system. And select | 2180 FOR Р=1 fü 16 
from COBOL, MBASIC, CBASIC II, | 2190 GOSUB 2680 
FORTRAN, Pascal, 2780/3780 Emu- | 2200 ЗОЗИВ 2830 
lator and a CODASYL DBMS. 2210 NEXT Р 
Choose several popular business and | 2220 PRINT 
financial applications. These integrated | 2230 IF Е=1 THEN 3000 
packages include: General Ledger, Ac- | 2240 PRINT"WGOULD YOL LIKE TO SEE THE GRAPHICAL FORM?" 


counts Payable, Accounts Receivable, 
Payroll, Order Entry/Inventory Con- 
trol. And for the office we have mailing 
list and word processing systems. 

Contact us today about these and 
other new software products for the 
Onyx C8000. 


ORA 
Onyx Systems, Inc. 
10375 Bandley Drive 


Cupertino, CA 95014 
(408) 257-8022 


Heres the support 
to prove it. 


C8000 Software 


"CP/M 2.0 ii a registered trademark of Digital 
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2130 
2140 


2250 
2260 
2270 
2290 
2290 
2300 
2310 
2320 
2330 
2340 
23950 
2360 
2370 
23930 
2270 
2400 
2410 
2420 
2430 
“440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
25:30 
2540 
2990 
2560 
2570 
2580 
2590 
2600 
2510 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 


PRINT TAB(4)5"A"3 TAB(17)3 "PSI" TAB(26)5 " (PSI)^2" 


FOR Р=-16 TO O 


РКІМТ"ЕМТЕК A YES OR Nu" 
Еті 

INPUT АФ 

IF n$-"YES" THEN GOTO 2210 
IF At$-"NO" THEM 3000 

GOTO 2250 

REM GRAPHICAL FORM 

PRINT 


PRINT TAB(9): "GRAPHICAL FURM" 
PRINT ТАВ(8):"-----------------" 


PRINT 

PRINT ТАВ‹10) 5 “(РБІ9 ^2" 
PRINT 

FOR A=) TO 50 

PRIMI TAB(12*00;".."5 
NEXT A 

PRINT 

FOR Р---16 TO 0 

DUSLIB 2610 

GOSUE 2900 

NEXT Р 

FOR P=1 TO 16 

акта: 2630 
GOSUR 2900 
NEXT P 

JF F-1 THEN 
РКІМІ 
FRINT"WOULD 
PRINT"ENTER 
Fz- 

INPUT A$ 

IF A$="YES" THEN GOTO 2090 
IF AS="NO" THEN 3000 

GOTO 2530 

PRINT 

GOTO 3000 


2000 


f YES OR NO" 


REM SUBROUTINE FOR PSI FROM ~i TO O 


W-[/16 

X=W#A 

AY=1 
PI=AVH#SIN( AIRC ХА) /А) 
P2-P1^2 

RETURN 


REM SUBROUTINE FOR PSI FROM О TO 16 


W-P/16 
X=WHA 


IF М>А1 THEN GOTO 2720 ELSE GOTO 2790 


D=AYHXSINCAT D 


C=—-D#(EXP(G1)>4+EXP(-G1))/(EXP (G1 )-EXP(-G1)) 


ES-EXP((GGI*X/AÀ) 
ES=EXP(-G1#X/A) 
P1=C#(ES--EG) /24+D#(ES+E6) /2 


YUU LIKE TO SEE THE TABLE OF VALUES?" 


Research, and CBASIC П й a trademark of Software Systems. 2770 Р2=р1^2 Listing 1 continued on page 44 
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Listing 1 continued: 

2780 GOTO 2920 

2790 B-Aà9*SIN(851)/SIN(G1) 
2800 PI=BRH#SIN(BRI1#(A-X)/A) 
2810 Р2=Р1^2 

2820 RETLIRN 

2830 REM 
2840 PRINT USING 
2850 PRINT ТАВ(14): 
2860 
870 
газо 
2870 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
2020 
3030 
3040 
3050 
3060 
3070 


PRINT ТАВ(26); 
RETURN 


P9=INT(SO#P2) 
PRINT ТАВ(5)% 
PRINT "I"; 
FOR F9-0 TO P? 


NEXT F? 
PRINT 
RETLIRN 


PRINT : 
PRINT" WOULD 
PRINT"ENTER 
INPUT АФ 

IF A$-"YES" 
IF AS<> "NO" 
END 


PRINT 


THEN 190 
THEN 3030 


Text continued from page 37: 
single function, у, must describe a 
single particle. Thus at the junction 
of the two sides of the well, the 
solution for the left side must take 
on the same value as the solution 
for the right side: 


Ұл = Уваёх = 0 


* [n addition, the solutions for the 
left and the right sides must fit 
together smoothly at the junction 
of the two sides. 


Mathematically, this fourth re- 
quirement is met if the first 
derivatives of the solutions for the left 
and the right sides of the well take on 
the same value at the junction: 


dj, _ dýr 
dx dx 
at x — 0. 
There is a further complication in 
the solution for the right side of the 


potential well. Two cases must be 
distinguished. The total energy of the 
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PRINT USING" ##. HHH’ 3W3 


REM CONTINUE UR FINISH 


SUBROUTINE FOR TABLE GF VALUES 
"38. RHR" SL 


PRINT USING " #. itt" :P1; 
PRINT USING " #. ###"5P2 


REM SUBROUTINE FOR GRAPHICAL FORM 


IF Е9+13<>13 THEN PRINT TAB(F9?*13);:"-"5 


electron, E, may be greater than the 
potential difference between the 
elements, Ус, or E may be less than 
Vo. According to classical theory, if E 
were less than Ур, the electron would 
never be able to pass into the region 
of the bond that is represented by the 
upper level of the potential well. But 
such is not the case in quantum 
mechanics. 

Because of the wave-like nature ex- 
hibited by submicroscopic particles, 
it is possible for an electron to enter 
an area where its total energy is less 
than the potential of that area. If E » 
Vo, Va is а sine function designated 
Ұн г similar in form to the solution for 
the left side of the potential well. But 
if E< Vo, then y is a linear combina- 
tion of hyperbolic functions 
designated ұл н. The Schrödinger 
equation and these boundary condi- 
tions lead to the equations listed in 
table 2. The program in listing 1 por- 
trays electron behavior in a chernical 
bond based on these equations. 


Algorithm for Simulation 
To simulate the behavior of the 


YOU LIKE TO STUDY АМЕТНЕК FAIR OF ELEMENTS?" 
A YES OR Ма" 


electron in a chemical bond, the pro- 
gram executes the following steps: 


1. determine the potential difference, 
Vo, between the two elements that 
make up the molecule 

2. determine the bond length, a 

3. determine the parameter, n, which 
is a function of У, and a 

4. determine aa (where а is equal to 
the momentum of the particle 
divided by Ж when the particle is in 
the left, low side of the well) by 
solving the appropriate transcen- 
dental equation depending upon 
whether E > V; or E < У, 

5. determine Ва or ya (where В and у 
correspond to a, but for the right, 
high side of the well) depending 
upon whether E > Vaor E < Vo 

6. determine the coefficients B or C 
and D in terms of A depending 
upon whether E > V; or E < У, 

7. evaluate фу and, depending upon 
whether E > Vo or E « Vo, 
evaluate either Wr ; ОГ Vn йі 

8. list the values of y and y? in 
tabular form or display y? in 
graphical form 
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h J Universal Data Systems 


Break out 
with our breakthrough! 


Give your small computer 
a UDS 103-LP modem 
for less than $200 


End your isolation. Talk to the rest of the world. Add a UDS 
103-LP modem to your personal or smali business com- 
puter system and you'll have access to the whole dial-up 
telephone network. 

You can communicate with time-sharing services, fel- 
low computer buffs or the larger systems of your cus- 
tomers and suppliers. And, thanks to our breakthrough, 
the investment is less than $200. 


"Confidence in Communications" 


Universal Data Systems 


You get a fully Bell-compatible, originate only, Model 
103 modem. It offers full duplex communications capabil- 
ity at any speed from O to 300 bps. It fits right under your 
phone, is FCC certified for direct connection to the tele- 
phone network and requires no AC power source. All 
required operating power comes directly from the phone 
line itself. 

Break out now by getting full details. 


Contact Universal Data Systems, 
5000 Bradford Drive, Huntsville, AL 35805. 


Telephone 205/837-8100. 
Member IDCMA 


TWX 810-726-2100. 


Patent Applied For 


Table 2: Equations and definitions for solving Schrédinger's equation. The author is indebted to Lars Melander for the potential-well 
model described in this article and the equations listed in this table. For a complete description of the problem and its solution see 
Melander's article “Rectangular Box Model of the Polar Bond" in the Journal of Chemical Education, October 1972, pages 686 thru 
688. Melander's article was the inspiration for the program of listing 1. 


АФУ = 


-- 2тЕұ 
dx? Th 


= —et iy. = Asin(a(x +a)) 


чё” 


The Schrödinger equation and its solution for the left side of the potential well. The solution can be verified by differentiating y, twice. 


в 1% 
dx? 


= ZEME VW = —Bh ; Yau = Bsinif(a — х) for E» V, 


jj &V = 27% — EW = 4:4, = Csinh(yx) + D cosh (yx) 
аа F y ; v rri Y 


for 


The Schr 


greater than or less than Vo. The solutions can be v 


C m == 2т\„а? 


Fz 


< 


ied by differentiating фи twice. 


Sdinger equations and their solutions for pes x side of the potential well. There are two possible solutions depending upon whether E is 


Definition of n, a parameter which is a function of Vo and a. It is introduced For reasons of convenience. 


D pe = аға? — п? for E>V, 
ii) ya? = п? — ofa? for E«V, 


Identities that can be verified by combining the appropriate definitions from А, B and С, 


E orate tan(aa) = 
pe атаа) = 


- tan Væg-  )for E>V, 
— tanh(/nz—g2g* ) їог E« V, 


Pair of transcendental equations that derive from the boundary conditions. They determine the value of ай given n. The equation used depends 


upon whether E is greater than or less than Vo. 


ETE pk cm аш for E» V, 
tanh(ya 
= A (аа) for E< V 


Equations which define the coefficients of the solutions for the right side of the US ae well in terms of the coefficient (amplitude), А, of the solu- 


tion for the left side of the potential well. These equations also derive from t 


A small data file is created. The file 
contains a list of elements capable of 
forming a diatomic molecule by ex- 
changing or sharing a single electron 
with another element. The file con- 
tains the following information: the 
chemical symbol of the element, its 
ionic radius, ionization potential, and 
electron affinity. [Note: The ionic 
radius of an element depends upon 
whether the molecule is a single unit, 
as in the gas phase, or whether it 
belongs to a larger group as in the 
crystalline or solid phase. The 
crystalline ionic radii used in this pro- 
gram may be found in the Handbook 
of Chemistry and Physics, Chemical 
Rubber Company, 18901 Cranwood 
Parkway, Cleveland OH 44128.] 

The program lists the elements by 
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name and symbol after a short in- 
troduction. The operator enters the 
symbols for the two elements to be in- 
volved in the bond. The program 
determines potential energy, Vo, and 
the bond length, a, then solves for 
and prints out the parameter, п. Then 
the product of the momentum and the 
bond length, aa, must be determined. 
If the diatomic molecule is in a state 
of lowest energy, the ground state, 
then aa must lie in the interval be- 
tween 0 and т. 

Theoretically, the best method of 
solving the appropriate transcenden- 
tal equation for «a would be to 
evaluate each side of the equation 
separately for all values of oa be- 
tween 0 and т, and find the point at 
which the two sides of the equation 


oundary conditions, 


are equivalent. It is possible for a 
computer to find the correct value of 
aa by stepping aa from 0 to т in very 
small increments. In practice, this is 
far too time-consuming, especially on 
a small computer. 

The program of listing 1 determines 
the value of ай іп two stages. In the 
first stage, aa is increased from 0 to т 
by steps of 0.1. A graph of each side 
of the transcendental equation is plot- 
ted on the same axis. The point where 
the two lines generated by the two 
halves of the equation intersect gives 
a rough approximation to the proper 
value of «a. The operator then enters 
the value of aa immediately before 
the point of intersection. The pro- 
gram begins with this value of aa and 
increments it in steps of 0.0004. When 
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The Microtek МТ-80 /ooks like а few other 
alphanumeric line printers on the market to- 
day. But there /s a difference. 


Our versatile, low-cost МТ-80 has been de- 
signed with a more powerful brain resulting 
in more advanced features and more depend- 
able performance. We believe our printer is 
so reliable that we offer you an incredible 
365 days warranty. 


If you want dependable performance, fast 
factory service and a low price, look for the 
Microtek label. The brain behind our printer 
really makes the difference. It's the thought 
that counts. 


LOADED WITH INNOVATIONS 

е 40, 80 or 120 columns (software select- 
able) 

Non-thermal paper, pin feed 

125 CPS, 70 lines per minute 

9 x 7 dot matrix 

Vertical format unit 

96-character ASCII (upper and lower case) 
Adjustable forms width to 912" 

Parallel and serial (RS-232C) interfaces 
available 
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MICROTEK 


For more information contact: 


MICROTEK, inc. 
9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 


the difference between the two sides 
of the transcendental equation 
(squared so that negative numbers are 
inconsequential) is a minimum, the 
program prints out the value of aa. 
Depending upon the relative size 
of ай and n, the program then 
evaluates and prints out either Ва or 


ya. 

Next the coefficients of the equa- 
tions for the right side of the potential 
well are determined in terms of A, the 
amplitude of the wave equation for 
the left side of the potential well. The 
value of the coefficient A could be 
determined by normalization, mak- 
ing the probability that the electron is 
at some point between —a and +a 
equal to 1. In this program, the wave 
equation is left unnormalized. 

The equations defining the rela- 
tionship among these coefficients are 


the result of application of the bound- 
ary conditions. Finally, numerical 
values of y and V? can be determined. 
The program evaluates y for each 
side of the potential well at fractional 
intervals along the bond length 
according to the appropriate equa- 
tion. The data is available to the 
operator either in tabular or in 
graphical form. As might be ex- 
pected, the graphical form gives a 
better impression of how the electron 


behaves in the bond. 


Characteristics of the Program 
The program of listing 1 was writ- 
ten їп AlphaBASIC to run on ап 
AlphaMicro Systems AM-100 com- 
puter. The hyperbolic trigonometric 
functions, sinh(x) and cosh(x), do not 
appear in AlphaBASIC. But these 
functions can be defined in terms of 


Listing 2: А sample execution of the program of listing 1. 


RUM CHMBNL 


-PROFILE OF A CHEMICAL BOND- 


THE ELECTRON DENSITY 


the natural exponential function, 


which appears in most versions of 
BASIC: 


sinh(x) = € ©" 
A 

е + e~ 
2 


cosh(x) = 


In these equations, e is the base of the 
Napierian natural logarithm and has 
a value of approximately 2.71828. 
Otherwise there are no unusual 
statements or functions in the pro- 
gram. The processing of math- 
ematical variables is carried out in 
floating-point notation with eleven- 
digit accuracy. 

The formatted output rounds off 
all results at the third decimal place. 


Text continued on page 56 


IM THE CHEMICAL BOND GF A DIATOMIC MOLECULE 


DEPENDS МУРОМ THE POTENTIAL DIFFERENCE (VO) BETWEEN THE TWO ELEMENTS 


WHICH ARE BOUND TOGETHER АМИ UPON THE LENGTH OF THE BONE (A). 


THE 


AVERAGE OF THE IONIZATION ENERGY ANI THE ELECTRON AFFINITY OF AN 
ELEMENT OFFERS A MEASURE OF ГНЕ POTENTIAL OF THE ELEMENT. 


THIS PROGRAM CALCULATES A PROFILE OF A CHEMICAL BUND HASED 


НРОМ THIS INFORMATION. 


FROM THE LIST OF ELEMENTS 
WHICH WILL MAKE UP THE MOLECULE. 


ELEMENTS AT THE REQUEST OF THE PROGRAM. 


HYDROGEN - H 
LITHIUM " 14 
SOL LLIM - Ма 
POTASSIUM — К 
RUBIDILIM ~ Rb 
CESIUM - Cs 


FLOURINE = 
CHLOR I NE - 
BROMINE - 
ІСШІМЕ - 


ENTER ELEMENT NUMBER ONE - Ма 
ENTER ELEMENT NUMBER TWO - СІ 


VO 
N 


9.743 
3.414 


ин 


WHEN READY TO CONTINUE ТУРЕ А CARRIAGE RETURN. 


GRAPHICAL SOLUTION UF 
TRANSCENDENTAL EQUATION 
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BELOW, 
ENTER THE SYMBOLS РОК 


SELECT ТМО 
THESE 


Listing 2 continued on page 50 


We Need Your Help! 


An International Company Called Micro- 


DaSys has designed a dynamite solution for the 
small businessman seeking a computer. We call it the 
"millie"TM, It's a system that combines the absolute 
best business software available with fast, dependable 
hardware. 


The "millie" is the smartest buy a small 


business can make. 1: comes with the most 
powerful accounting, word processing and applica- 
lions software available. And to take advantage of 
thal power, the ""millie" uses the 5-100 bus, eight inch 
disk drives and the universal CP/Mt operating system. 
it can be programmed in BASIC, FORTRAN, Pascal 
and dozens of other languages. Best of all, "millie" 
prices start at under $3000. The one illustrated in- 
cludes а reproduction-quality printer and full accoun- 
ting and word processing software for just $6995 
"Millie" has been in use for over a year in the US, 
Furope, South America and Australia. It is a proven 
design, regularly updated as the state-of-the-art ad- 
vances. | 


But an international company can't knock 
on doors. without branch offices in every city of 
the US (and the world) we have the same problem as 
dozens of other computer manufacturers. We simply 
can't contact all of the small businessmen who could 
benefit from our "millie". That's where you come in. 


We seek your help. Sell our "^millie" as a com- 
plete, integrated system to your neighborhood busi- 
nesses, universities, writers and other professionals. If 


, 
For distribution in the Netherlands contact: 
Computer Programming Interantional BV 


Burg Penstraat 3, Postbus 288, 3740AG Baarn, Holland 


$ CP/M is a registered trademark of Digital Research Corp 
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you're reading this magazine you probably have all 
the expertise required to demonstrate and sell 
"millies". All that's really required is the motivation to 
seek out prospective customers and the ability to pre- 
sent "millie's" features to them in a way most under- 
standable to them. Put us in your customer's place. 


We offer you a piece of the exciting computer 
market, the chance to work with the most sophisti- 
cated software and hardware available, and best of 
all, а handsome commission and no minimum pur- 
chase requirements (not even one!) 


It's easy to sell "millies". vou will be supported 
by an international advertising campaign, a depen- 
dable system made by a well known manufacturer, 
and the best documentation available. All you need is 
the enterprise to seek out new customers and provide 
them with the support they need (perhaps earning your 
own consulting tees) during and after installation. We 
will even supply you with potential sales leads in your 
area — Reader Service Questionaires, Direct Mail In- 
quiries, and Telephone Responses. These are peole 
who want you to sell them а "millie"! АЙ you need to 
do is act! 


You've got nothing to lose! There are abso- 
lutely no strings, no minimum purchases, no special 
degrees or instruction required, no retail store neces- 
sary. All that is required 1$ the sincere desire to earn 
money selling our computers. Join the fascinating field 
of computer sales now. The market is ready if you аге! 
Write or call today for your introductory sales 
package and complete info. 


6809! 


Single Board Computer 


nili 


т 
ar 


5-100 Compatibility 
6809 Computability 


1K RAM е 85-232 level shifters 
10K PROM space œ 20 I/O lines 
Parellel keyboard input 
Memory-mapped video firmware 
Fully 5-100 compatible 
(including 8080 type I/O) 
MONBUG II monitor included 

ә 2400 baud cassette interface 


$299 Assembled 
$239 Kit 
Order Codes: 


MD690bA 
MD690bK 


Listing 2 continued: 
—30 o +30 
НМ 3 
o, JO-1 
о. 30-1 
о,40-1 
o, t= | 
о, 50-1 
О. 70-1] 
о, 80-1] 
о,20-1 
1 „ QO- 1 
1.10-1 
1.20-] 
1.30-1 
1.40-1 
1,90-1 
1.60-1 
i. 70-1 + 
1.30-] 
Г. С] 
z.O00-1 
2.10-1 
Z. 20- ] 
2. 30-- | 
2.40-1 
2,890- | 
2. 60-1 
2.70-1 
2.80-1 
2. 90-1 
3, 00--1 
3. 10—| 
Э. 20--1 
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AT WHAT VALUE OF А1 ПП THE LINES SEEM TO INTERSECT? 
Al = 7 2.3 


ME POINT OF INTERSECTION IS: 
Аі = 2.378 
GJ = 2.449 


“CALCULATION OF FSI - 


LO YOU WANT OLTPUT AS TABLE OF VALUES (1) OR IN GRAPHICAL FORM (2)? 
ENTER A 1 üR 2 
* 1 


TABLE ОР VALUES 


buih тім mh um pum cuum Арын ка жы UAE RERUM Ң қын итш MO шун RO ROGA ee 


50 March 1980 © BYTE Publications Inc 


А PSI (PEI^2 
-1.000 0.000 0,0010 
-0. 938 О. 148 0.022 
-0. 8795 0.291 о. O84 
0.8183 0.43] 0.18% 
-0. 750 0.560 0.214 
—0. 688 0.277 0.493 
—0. 625 О, 77а 0.606 
“QO, 56:3 О, 263 О. 744 
-9, 900 G. FIS 0,841 Listing 2 continued on page 52 


Now... 
You, the small systems user can enjoy 


the advantages of Hl: performance 
[ow c^ computer graphics 


ADI АТ ГУЛ For complete information contact 
ET Square, Austin, Texas 78753. 
| = е (512)837-2820. For rush literature re- 
ч ч | quests persons outside Texas call 
j = E | | toll free 1-800-531-5205. In Europe 
AANT О a Y contact Houston Instrument, 
к = Rochesterlaan 6, 8240 Gistel 
Belgium. xr. 059/27 74 45. 


| CivisiOn CF BAURCH в Lome 82 


TI mcm 
"the graphics - recorder company” 


The perfect smali system output device The perfect вта!! system EF device 


_ Displays data in easy to read — Resolution and repeatability of HIPLOT-Circle Inquiry 4292 
graphical format 0.005 in, (0.1 тт) HIPAD-Circle Inquiry 4293 
_ Both serial and parallel inputs _ Origin is completely relocatable 
built-in. __ RS232C and 8 bit parallel intar- TM Trademark of Houston Instrument 
© Used standard 8%” x 11" paper face selectable at the connector ‘U.S, Domestic Price Only 
(DIN A4) . Ассигасіев of + 0.015 іп. (0.4 mm) 
Plotting speed up to 2.4 ips (60 .. Optional LC display shows actual 
mm per вес) values being Inputted 
Resolution of both 0.01 and 0.005 | Digitizing surface 11" x № 


In. (0.1 mm and 0.2 ANA = B mm x 28 mm) 


Ero xod toes T 
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—0.438 
-0.3753 
—0.313 
-0.250 
-0.188 
-0.125 
-0. 063 


0.973 
О. ré 
О. VFR 
Ч. 777 
0,955 
ө. 572 
О. 790 


0,000 
0,063 
о, 125 
0.182 
о. 250 
0,313 
0.375 
O. 4:33 
0,500 
0.1563 
0.625 
0,485 
0.750 
0,813 
0.875 
о. 938 
1,000 


0.6%91 
о.2%91 
о. 106 
0.432 
о. 368 
0.313 
О. 269 
0.223 
О. 187 
0.155 
0.127 
0.101 
0.073 
0.037 
0.037 
0.018 
о. 000 


О. >47 
0.293 
D. YOA 
12, 755 
O. 275 
о.761 
0.62 
б. 477 
О. 220 
О. 254 
о, 186 
0.135 
0.098 
Oo, O70 
о, O50 
O. 035 
Q.024 
2.016 
o.010 
0.004 
о. 003 
0.001 
0.000 
0,000 


WOULD YOU LIKE TO SEE THE GRAPHICAL FORM? 


ENTER A YES OR МО 
? YES 


GRAPHICAL FORM 


mee ч= Gueh SP eee tee ee тап 


(PST ) 2 


- 1. 900] 
=. 939] 
-D, 3751 
"0.8131 
~O, 730 | 
--O, 5881 
—O, 6225 | 
--0. 5462] 
еб. 500 | 
-D.4328] 
-Q » 375 ] 
"Du du] 
-0. 250] 
—0. 1881 
«D. Ll 
"0.0631 
0.0001 
2.063] 
0.1251 
0,1881 
0.250] 
и. 3131 
0.:375] 
Q,438]1 
О, СМ 
i, ees | 
с, 625 | 
о. ыы] 
О. 75:0] 
0.8131 
0.8751 
0.930 1 
1.000) 
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For years many small business system buyers 
thought that in order to get "real" performance 
and enough storage to be a "real" business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people's 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
ciency around. 

At vour fingertips there are 64,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den- 
sity controller. For larger concerns, there's a 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tell you "you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry. inventory control, 


accounts receivable, invoice entry. payroll, word 
processing and much, much more. There's BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho- : 
rized Smoke Signal dealer — he'll be glad to 
demonstrate the Chieftain's high reliability and 
ease of operation. For dealers only, circle 24 


Sal 


Sd m7: 


All other inquiries, circle 7 


Listing 2 continued: 
WOULD YOU LIKE TO STUDY ANOTHER PAIR OF ELEMENTS? 
ENTER n YES ПК NO 


T WES 
HYDROGEN ~ H 
I. 1 THILM = ы FLOURINE = р 
SOI LIM - Ма CHLORINE - GI 
POTASSIUM - К ВКОМТМЕ - Br 
RUBIDIUM - Rt TODINE e" 11 
CESIUM - Cs | 


ENTER ELEMENT NLIMEER CINE — H 
LNTER ELEMENT NUMBER TWO - I 


Vo = 0,437 
= 1.270 


WHEN READY TO CONTINUE ТҮРЕ A CARRIAGE RETURN. 


GRAPHICAL SOLLITION OF 
TRANSCENDENTAL EQUATION 
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Бш S-100 microcomputer systems can easily handle 100 million 
bytes. Because Morrow Designs™ now offers the first 26 megabyte hard disk 
memory for S-100 systems—the DISCUS M26™ Hard Disk System, 
Ithas 26 megabytes of useable memory (29 megabytes 
Unformatted). And it's expandable to 104 megabytes. 
The DISCUS M26™ system is delivered complete— 
0 26 megabyte hard disk drive, controller, cables and operating system—for 
just $4995. Up to three additional drives can be added, $4495 apiece. 
| The DISCUS M26™ system features the Shugart SA4008 
.. lWinchester-type sealed media hard disk drive, in a handsome metal cabinet 
... With fan and power supply. 
The single-board 5-100 controller incorporates infelli- 
|. делсе їо supervise all data transfers, communicating with the CPU via 
2 fhree 1/0 ports (command, status, and data). The controller has the ability fo 
generate interrupts at the completion of each command to increase system, 
throughput. There is а 512 byte sector buffer on-board. And each sector canbe 
individually write-protected for data base security. 
The operating system furnished with DISCUS M26™ 
systems is the widely accepted CP/M* 2.0. 
See the biggest, most cost-efficient memory ever intrg- 
duced for 5-100 systems, now at your local computer shop. If unavailable | Ө MORROW DESIGNS * 
locally, write Morrow Designs;" 5221 Central Avenue, Richmond, СА 94804, Think wih 
Or call (415) 524-2101, weekdays 10-5 Pacific Time. er Toys 
“CPIM is a frodemark of Digital Research. : 
Сігсів 25 on Inquiry card. 


Listing 2 continued: 


АТ WHAT VALUE ОҒ At DO THE LINES SEEM TO INTERSECT? 


Al = ? 1.70 


THE POINT OF INTERSECTION IS: 


Аі = 1.791 
Bi = 1.264 


~CALCULATION OF PSI- 


DO YOU WANT OUTPUT AS TABLE OF VALUES (1) DR IN GRAPHICAL FORM (297 


ENTER A 1 OR 2 


г 
TABLE OF VALUES 
a Р51 (PSI2 
-і.000 0.000 0.000 
-0.938 0.11 0.012 
-0.875 0.222 0.047 
-0.813 0.330 0.109 
“0.750 0.433 0.182 
-0.688 0.5531 0.252 
-0.625 0.622 0.337 
-0, 363 0.706 0,498 
~0.500 О. 781 0.610 
-0.438 0.846 0.715 
-0.375 0.200 О. 310 
-0.313 0.943 о. S89 
-0, 250 0.974 0.942 
—0.188 0.993 о. 937 
-0.125 1.000 1.006 
-0.063 0.994 0.985 
о. 000 0.976 O, Poe 
0.063 О. 943 0,899 
0.125 0.715 0.037 
0.138 0.876 0.747 
0.250 0.331 0.691 
0.313 О. 782 0.511 
0.375 0.727 0.029 
0.438 0,668 0.446 
0.500 0.605 0, 366 
0.563 0,538 0,28? 
0.625 0.467 0.218 
0.688 О. 394 0,155 
0.750 0.318 0,101 
0.813 0.240 0. 058 
0.875 0.161 0. 022 
0.938 0.031 0.007 
1.000 0.000 о. осо 


WOULD YOU LIKE TO SEE THE GRAPHICAL FORM? 


ENTER А YES OR МО 
? YES 


Text continued from page 48: 

The format (PRINT USING) state- 
ments are somewhat rare and may 
have to be modified according to the 
particular version of BASIC with 
which you happen to be working. 
The program requires no special 
graphics systems. All graphic features 
are generated by using terminal 
keyboard symbols (such as the 
asterisk). 
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Uses of the Program 

The program can be easily adapted 
for further study of chemical bonds in 
diatomic molecules. You can study 
the electron distribution for different 
bond lengths at a constant potential 
difference. Alternately, you could 
study the electron distribution for 
varying potential differences at a con- 
stant bond length. 


Listing 2 continued on page 58 


І is also possible to estimate the 
ionic character of the bond. If the 
potential difference between two 
elements was infinitely large, the elec- 
tron would be confined indefinitely to 
the lower side of the potential well. 
The most probable electron location 
in a symmetrical well would be at the 
center of the well, in this case at 
x — --0.5а. Since one nucleus would 


Color communicates better. That's the obvious benefit of 
ISC's new CP/M'2 compatible desktop computer. 


What isn't as obvious is thé benefit of the СР/М2 operating 
system. СР/М2 allows Intecolor® 8963 users to choose from an 
abundance of software. The wide variety of business programs 
available in CP/M greatly reduces the need for specially- 
prepared software. 

Simply load the CP/M2 operating system disk to run any CP/M 
program (without modification), whether it's in BASIC, COBOL. 
FORTRAN IV, orany other programming language. Add the superb 
readability and improved comprehension of color graphics and 
you've got unparalleled desktop performance. 

The Intecolor 8963 is complete with 19" display, 32K of user 
RAM, 591K dual 8" floppy disk drive, CP/M2 operating system 
and a color version of Microsoft® Business BASIC. At just $6395? 
it's perfect for the small business. 

See the new 8963 at selected computer dealers. Or ask your 
ISC sales representative for a demonstration and find out how 
color—and СР/М2--сап work to your advantage. 


| 


— 1 № 
| ] 
—т “ШЕ жыды. 


ta r merl « 


*U.S. domestic price Unretouched photo of screen CP/M is a registered trademark of Digital Research Corp. 


ISC SALES REPRESENTATIVES: AL; 205/883-8660, AZ: 602/994-5400, AR: (TX) 214/661-9633, СА. Alhambra 213/261-2280. Goleta 805/964-8751, Irvine 714/557-4460, Los Angeles 213/476-1241, 
Los Altos 415/948-4563, San Diego 714/202-8525, СО: 303/779-0686, CT: 203/624-7800. DE. (PA) 412/922-5110, ОС: (VA) 703/569-1502, FL: Ft Lauderdale 305/776-4800, Melbourne 305/723- 0766. 
Orlando 305/425-5505, Tallahassee 904/87 8- 6642. СА. Allanta 404/455-1035, НІ. 806/524-5633, ID: (LIT ) B01/973-7969, IL. (No.) 212/564-5440, (So МО] 816/765-3337. IN, [1L] 912/564-8440, 

JA: (МО! 816/765-3337, КЗ. (MO) 816/765-3437, KY: 606/273-3771, LA. 504/626-9701. ME: [MAT 617/729-5770, MD; (VA) 703/569-1502, MA: 617/729-5770, МІ: Brighton 313/227-7067, 

Grand Rapids 815/393-9B39. MN: 512/822-2119, MS: (AL) 205/B83-8560. MO 816/765-3337, MT: 160] 303/779-0666, MB: МО! 818/765- 3327, HH: {МАЈ 617/728-57 70, NJ- Mo | 201/224- 6911, 
Sal | 215/542-9876, ehh JAZ] 802/904-5400, NM: 505/292-1212, МҰ: Метод (NJ) 201/224-6911, М. Syracuse 315/699-2651, Fairport 716/223-4490, Utica 315/732-1801, NC: 919/662-2349, 

О: {М1 612:822-2119. OH: Cleveland 218/998-0506, fp 513/429-9040, OK: (TX) 214/661-9693, OR; 503/820-5800. РА: IE] 216/642-9876, [W] 412/922-5110, RE {МА1 617/729-5770. 
p BD3/ 7T38-B0 70. Hs (MN) 612/882. 2119, TH: 615/462-5761. TX: Austin 512/454-3579, Dallas 214/661-9633. El Paso Area (Las Cruces, NM1505/52 20601, Houston Only 713/780-2541 
UT: 601/973-7969, VT (МА) 617/729-6770, VA. 703/569-1502, WA. 206/455-9180. МҮ (PA) 412/022-5110, WI. IIL) 312/554-5440, WY: [СО] 304/779-0666, 
EUER EXPORT SALES: EUROPE |МА)617/881-9424, BELGIUM, Brussels 02-242-36-04. FRANCE: Rueil Malmaison 749-40-37, GREECE: Athens 642-1368, ITALY Milano 02800733, 
THE HETHE NDS: Poeldijk 01749-7640, SPAIN: Barcelona 204-17-42, SWEDEN "Vallingby 08-380-270, SWITZERLAND: Mutschellen 057-546-55, UNITED KINGDOM: Bournemouth Қан 293-115. 
WEST GERMANY. Koblenz [0261]-31025/8, AUSTRALIA & NEW ZEALAND Auckland 614-9285. Canberra 58-1811, Chermside 59-6436, Melbourne 03-542-2077. Sydney 02-B0B-1 
Wellington 64-4585, CANADA. Dorval 514/636-0774. Ottawa 613/224-1381, Toronto 416/787-1208, Vancouver 604/684- 6825, CENTRAL AND SOUTH AMERICA à CARIBBEAN. [GA] 2042394. 9503. 
EXICO Monterrey 564-876, FAR EAST: (CA) 213/382-1107, HONG KONG: 5-742211, JAPAN (Tokyo) 103] 463-8921, TAIWAN: (Tapen 02-7026284, MIDDLE EAST (GA) 404/581-6264 
ISRAEL: Вата! Gen 03725749, KUWAIT Kuwait 438-180/ 1/2. LEBANON: Beirut 2217917280110, SAUDI ARABIA Р ы 27790. Ryadh 25083-30732 
For sales and service in other countries contact ISC headquarters in Norcross, GA, U.S.A 


ie Intelligent Systems Согр., intecoior Drive + Technology Park/Atlanta • Norcross, GA 30092 > Telephone 404/449-5961 + TWX 810-768-1581 
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Listing 2 continued: 


(ғР51272 
——————————————— 
-1.0001 
-0.9381 
-0.875| == 
-0.8131 акк 
—-0,750] sss reme m 
“0,6887 So sts se se sere erase 
-0, 62751 Сені ізі кісісі ЕЕ ЕЕ Е 
-.O, 5431 ЕРЕ 
-0, 500] BIL SL SLIT SS SSSI 202 7209729202 0102 mp2 T 
-—Q, 438] EUERTRITITETETITDIMTTIRIEINTUITIDITITU РР РГ Sas Ste ae sea oe 
-0,3751 ааа аа ee ee 
-0,3131 C ЕЕ ЕР ЕЕ Ее a PST т РМ жігі 
“ff, 29530] іі ЗЕЕ SS ешкіге ісі іі е тіні 94 ТЕ TS TS Se eee st a 
- 0., 188] РЕ cee eee aa ETE aa Ее БЫ aa a a utere 
“О, 1251 скі ені г ііі СЕ НЕО ТЕ ііі R Ag use Ul Er g er асы ee ete ee х 
- 0. 0631] -aa ТЕ a aS ae ee gm 
0.000] о x let Te 
0,0431 А а a ааа 22-222. 2 а 
о,12%1 Е жіті іі ік Іі ы ііі іі ісі еі ыс 
С. 1881] ЕР РЕ ЕЕ 22221 2 a a Е Е edm Ie Do И Е Аа 
О, 250] aS Ie m n mm em WRIT ТЕ В Tnn 
О. 313] ЕА 


0,373] 
О. 438] 
0.5001 


0.6251 
0.688] 
О. 7301 
0,813] 
0.0731 = 
0.957381 

1.0001 


-x-4——1—— 5r: 


GERD, URDU umm тышт nuni ee шшш аана: чит 
ЕЕ ageno ee ee omne 
= * 


0.563] == 


WOULD YOU LIKE TO STUDY ANOTHER PAIR OF ELEMENTS? 


ENTER A YES OR NO 
? ма 


have exclusive possession of the elec- 
tron, such a bond would be 100% 
ionic. 

If there was no potential difference 
between the two elements, the most 
probable location in the symmetrical 
well would again be the center of the 
well, but this time at x = 0. The bond 
has 0% ionic character. 

All real molecular bonds lie be- 
tween these two extremes. To 
estimate the ionic character of a 
bond, search for the fractional value 
of the bond length at which the pro- 
bability distribution curve has max- 
imum amplitude. Multiply this 
number by two, make it positive, and 
convert it to a percentage form. The 
result is a model estimate of the ionic 
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character of the bond. 

This program represents a mere 
peek at the quantum mechanical 
world of atoms and molecules. Much 
has been discovered and much re- 
mains to be discovered. The com- 
puter facilitates investigation of this 
world. Moreover, the computer can 
be a spur to our imagination beckon- 
ing us to new vistas in the 
microscopic world and beyond. № 
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Let this New Series from 
BYTE BOOKS answer your 
programming questions 


Programming Techniques is a series of numbers, numerical methods, random is a collection of the best articles from past 
collected articles concerned with the art and numbers, and the mathematics of computer issues of BYTE magazine plus new material 
science of computer programming. The first graphics. collected specifically for the series, on sub- 
volume in the Programming Techniques ISBN 0-07-037827-4 Pages: 192 jects such as multiprogramming, stacks, 
series is entitled Program Design. The pur- Price: $8.95 interrupts optimation, and real time 
pose of the book is to provide the personal Editor: Blaise W. Liffick processing. 
computer user with the techniques needed The 4th volume of the Programming ISBN 0-07-037828-2 Pages: 160 
to design efficient, effective, maintainable Techniques series, Bits and Pieces, covers Price $8.95 
programs. various topics of interest to programmers. It | Editor: Blaise W. Liffick 
Price: $6 4 З i 
Editor: Blaise W. Liffick E z pn ies Metis 

Simulation is the second volume in the Ц 5 Please send 22 emm еее t 

( : t И С copies of Numbers in Theory and Practice 
Programming Techniques series. Both Г 0 afl п copies of Bits and Pieces ч 
theoretical and practical applications are І i 
included. Particularly stressed is simulation 4 - 
of motion, including wave motion and fly- L i 
ing objects, and the use of simulation for ^ Name Title Company - 
experimentation. i г 
ISBN 0-07-037826-6 Pages: 126 - ! 
Price: $6 B Street City State/Province Code 0 
Editor: Blaise W. Liffick - | 

Numbers in Theory and Practice is the 1 С] Check enclosed іп the amount of $ ~ 
third book in the series. It includes infor- + [1 Bill Visa О Bill Master Charge - 
mation of value to both the novice and the 1 Card No. .—  ÁX Á A Exp. Date " 
experienced personal computer user. The - Add 60¢ per book to cover postage and handling. - 
mechanics of the binary system are dis- Г г 
cussed, including software division and - 70 Main St, Peterborough, NH 03458 - 
multiplication, as well as floating point ! (B A Se єт шә шә шә SSS 2 2 2S 2 т из ШЕ йш шш шш шш шш иш неп кин лр ин Шр ШШ Шр ЕШ ШЕ ИШ Фай з ыш ыз шш ша шашын | 
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Hewlett-Packard's 
New Personal Computer 


А question often heard in personal 
computer circles is, "When is 
Hewlett-Packard going to bring out a 
personal computer?” The question 
has been answered, and the new 
HP-85 computer is quite a system. 

Hewlett-Packard (HP) has long 
been a respected manufacturer of 
minicomputers, desktop calculators, 
and handheld calculators; the high 
quality of their electronic test equip- 
ment is well known to the engineering 


The HP-85 


Christopher P Morgan 
Editor-in-Chief 


Photos by Ed Crabtree 


community, Hewlett-Packard also 
has the reputation for being a careful, 
conservative company, and the 
HP-85 is, not surprisingly, a logical 
outgrowth of their desktop and hand- 
held calculators. 

We recently had the opportunity to 
audition the HP-85. Our preliminary 
findings are listed below. 


System Features 
The basic HP-85, shown in photo 


1, costs $3250 and consists of a micro- 
computer with a custom 8-bit pro- 
cessor and several other custom inte- 
grated circuits, data cartridge drive 
for DC-100 tape cartridges, a high- 
resolution video display with a 5-inch 
screen (measured diagonally) with 
resolution of 256 by 192 dots (indi- 
vidually addressable) for graphics, 16 
lines by 32 characters of text, key- 
board, and thermal printer, The unit 
comes with 16 K bytes of program- 


Photo 1: Hewlett-Packard's new entry into the personal computer market: the HP-85. The $3250 unit features a 5-inch video display, 
data cartridge drive, keyboard with user-programmable keys, and thermal printer. The HP-85 also offers interesting graphics 
capabilities. Every point on the 256 by 192 dot array can be individually addressed by the programmer. The built-in thermal printer 
can make a copy of any graphic design on the screen or any alphanumeric data. Sophisticated features included in this unit are a hard- 
ware and software self-test key; four levels of security protection for files on data cartridges; plug-in memory expansion to the basic 
package of 16 K bytes of programmable memory and 32 K bytes of read-only memory; ANSI standard Enhanced BASIC with the 
ability to chain programs together; and line editing. 
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There's been a lot of talk lately 
about intelligent terminals with 
small systems capability. And, it's 
always the same. The systems 
which make the grade in perfor- 
mance usually flunk the test in 
price. At least that was the case 
until the SuperBrain graduated with 
the highest PPR (Price/Perfor- 
mance Ratio) in the history of the 
industry. 


For less than $3,000*, SuperBrain 
users get exceptional performance 
for just a fraction of what they'd 
expect to pay. Standard features in- 
clude: two dual-density mini-flop- 
pies with 320K bytes of disk storage, 
up to 64K of RAM to handle even 
the most sophisticated programs, 
а CP/M Disk Operating System 
with a high-powered text editor, as- 


"Quantity one. Dealer inquiries invited. 
Circle 28 on inquiry card. 


The Honor Graduate 


sembler and debugger. And, with 
SuperBrain's S-100 bus adapter, you 
can even add a 10 megabyte disk! 


More than an intelligent terminal, 
the SuperBrain outperforms many 
other systems costing three to five 
times as much. Endowed with a 
hefty amount of available software 
(BASIC, FORTRAN, COBOL), the 
SuperBrain is ready to take on your 
toughest assignment. You name it! 
General Ledger, Accounts Receiv- 
able, Payroll, Inventory or Word Pro- 
cessing... the SuperBrain handles 
all of them with ease. 


Your operators will praise the 
SuperBrain’s good looks. А full 
ASCII keyboard with a numeric key- 
pad and function keys. A non-glare, 
dynamically focused, twelve inch 
screen. All in an attractive desktop 
unit weighing less than a standard 


office typewriter. Sophisticated 
users will acclaim SuperBrain’s twin 
2-80 processors which transfer data 
to the screen at 38 kilobaud! inter- 
facing a printer or modem is no 
problem using SuperBrain's RS- 
232C communications port. But best 
of all, you won't need a PhD in com- 
puter repair to maintain the Super- 
Brain. Its single board design makes 
servicing a snap! 

So don't be fooled by all the fresh- 
man students in the small systems 
business. Insist on {11$ year's honor 
graduate . . . the SuperBrain. 


TEN Me 


S EMS. 


2300 Broad River Road, Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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mable memory (14,500 of which are 
available to the user) expandable to 
32 K bytes, and 32 K bytes of read- 
only memory. The latter contains the 
operating system and the Enhanced 
BASIC package. 


Data Cartridges 

One of the main differences be- 
tween the HP-85 and most other 
small systems on the market is its use 
of data cartridges for reading and 
writing programs and data. This is 
not surprising, since the company ex- 
pects to sell the unit in large quan- 
tities to professionals, and the data 
cartridge is one of the most reliable 
forms of mass storage available 
today. The cartridge-drive slot is 
located on the front of the machine 
(see photo 1). 

Each cartridge can hold 780 pro- 
gram records consisting of 192 K 
bytes each, or 850 data records of 210 
К bytes. There can be a maximum of 
forty-two named files per cartridge. 

Cartridge rewind time is 29 


seconds; search speed is 152 cm (60 
inches) per second; data transfer 
speed is 25.4 cm (10 inches) per 
second; and tape length is 43 meters 
(141 feet). With the data cartridge 
system the user can create data files, 
input arrays into the computer with a 
single program statement, store an 
“autostart” program that is auto- 
matically loaded and executed at 
power-on, and secure programs from 
unauthorized access. 


Keyboard 

The keyboard is divided by func- 
tion; the typewriter keyboard for 
entering alphanumeric data, the 
numeric pad for entering numeric in- 
formation, and eight user-definable 
keys. (These keys are located directly 
under the video screen, Labels for the 
keys can be entered by the user and 
will appear at the bottom of the 
screen). Display, editing, and system- 
control keys permit the user to con- 
trol the video display. The keyboard 
is hinged and can be easily swung out 


of the way after the cover is removed 
to service the processor board (see 
photo 3). 


Video Display 

One of the HP-85's strong points is 
its graphics and alphanumeric display 
capability. Sixteen lines of text can be 
displayed at a time on the screen, but 
a buffer holds up to sixty-four lines, 
so the user can back up and see a part 
of a listing that has scrolled off the 
screen— a decided convenience in 
writing or debugging programs. lf 
you come to the end of the sixty-four- 
line section in the buffer, the display 
wraps around to the beginning again. 
Characters are formed in a 5 by 7 dot 
matrix. 

In the graphics mode, the display 
consists of a 256 (wide) by 192 (high) 
dot field, giving a total of 49,152 indi- 
vidual dots available for high-reso- 
lution plotting. The HP-85 also stores 
the last alphanumeric display and the 
last graphics display in separate buf- 
fers so the user can switch more freely 


Photo 2: Inside the HP-85, showing the 5-inch video display cathode-ray tube, thermal printer, апа data cartridge drive. The pro- 
cessor board is located under the keyboard (see photo 4). Note the set of user-definable keys at upper left of the keyboard. Labels for 
these keys are displayed at the bottom of the video screen. 
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It’s off and running. And delivering 
as promised. 


for sale and wanted notices and 
the MicroNET Electronic Mail 


service in most major cities (see 
below) and a reduced phone 


Itis the personal computing 
service of CompuServe, 
Incorporated. CompuServe is a 
nationwide commercial time 
sharing computer network with 
large-scale mainframes. 
MicroNET allows the personal 
computer user access to 
CompuServe'slarge computers, 
software and disc storage 
during off-peak hours (from 

6 PM to 5 AM weekdays, all day 
on Saturdays, Sundays and 
most holidays). 


You can use our powerful 
processors with X-Basic, 
Fortran, Pascal, Macro-10, AID 
or APL. You get 128K bytes of 
storage free (just access it at 
least once a month). Software 
includes games—including 
networking multi-player games 
—personal, business and 
educational programs. 


In addition, there is the 
MicroNET National Bulletin 
Board for community affairs, 


System for personal messages 


to other MicroNET users. You 


can even sell software via 
MicroNET. 


үү! MicroQUOTE, a 
security information 
system for corporate 


NEW! MicroNET Soft- 
ware Exchange with 
dozens of new 
programs available for 
downloading to your 
personal computer at a 
specified charge. 

NEW! Executive pro- 
grams for TRS-80, Apple 
| and CP/M systems (so 
your machine and ours 
can talk to each other 
error-free). You can 
switch between terminal 
and local mode while 

on line. 


The standard 300 baud modem. 
MicroNET has local phone 


charge in over a hundred others. 


We've saved the best for last. 
There is a one-time hook-up 
charge of only $9.00! Operating 
time—billed in minutes to your 
VISA or MasterCharge card—is 
only $5.00 an hour. 

Good. Write to us atthe address 
below. We'll send you a full 


packet of information about 
MicroNET. 


CompuServe 


Personal Computing Division 
Dept. B 

5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 


MicroNET is available via local phone calls 
in the following cities: Akron, Atlanta, 
Boston, Canton, Chicago, Cincinnati, 
Cleveland, Columbus, Dallas, Dayton, 
Denver, Detroit, Houston, Indianapolis, 
Los Angeles, Louisville, Memphis, West 
Caldwell (NJ), New York, Philadelphia, 
Pittsburgh, San Francisco, Stamford (СТ), 
St. Louis, Toledo, Tucson and 
Washington, D.C. 


Access to the MicroNET service is avail- 
able in 153 other cities for an additional 
charge of $4.00 per hour. 


т 


"... but the really impressive stuff is in the back room." 


Circle 29 on inquiry card. 
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from one mode to the other without 
losing data. 

Readers familiar with the com- 
pany's desktop calculators will be 
immediately ай home with the 
HP-85's graphics-handling routines. 
There are sixteen graphics commands 
for setting up graphs, locating the 
origin, and scaling and labeling the 
axes quickly. 

Anything that appears on the 
screen can be printed on the thermal 
printer by simply pressing the 
GRAPH and COPY keys in that 
order. You may also enter commands 
from the keyboard while in graphics 
mode, Inverse video is also available, 
as well as a BPLOT routine for user- 
defined graphics. 

The alphanumeric characters are 
on the small side compared to the 
average personal computer display 
because of the screen size. However, 
they are quite readable— not unlike 
the IBM 5100 display. Screen editing 
is convenient. There are five cursor- 


control keys, plus keys for clearing 
the screen, a line, or a single 
character. The ability to edit within a 
program line із a great time saver. 


Security 

The HP-85 offers unprecedented 
versatility when it comes to securing 
data and programs. The SECURE 
command is used to prevent specific 
program files from being listed, 
edited, or stored; to prevent any file's 
name from appearing in the directory 
listing; and to protect the user from 
writing over a file. The UNSECURE 
command removes security on 
secured programs or data files. The 
file name to be secured must already 
appear in the directory (ie: it must 
already exist on tape). 

The file name may be any string of 
characters except the null string. The 
system takes the first two characters 
of the string and stores them as the 
security code. There are four levels of 
security, 


At level 0, the program may not be 
listed or edited. Level 1 further 
prevents the program from being 
duplicated. At level 2, the program 
may also not be overwritten. Level 3 
removes the name of the file from the 
catalog and replaces it with blank. 


Printer 

The thermal printer operates in 
both alphanumeric and graphics 
modes, In the alphanumeric made, it 
can print the full 128-character ASCII 
character set, which includes upper- 
case and lowercase letters, numerals, 
and special symbols. The full char- 
acter set can be underlined. Printer 
speed is 2 lines per second. 


Enhanced BASIC 

The НР-855 Enhanced BASIC 
interpreter meets and exceeds the 
most recent ANSI standard. Its 
features include: 12-digit accuracy 
and exponents up to +499 for 
calculations; extremely versatile 
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Photo 3: Internal view of the HP-85, showing the processor board under the hinged keyboard. The 8-bit processor is a custom 
Hewlett-Packard design, as are most of the integrated circuits in the computer. 
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FREELAND INTERNATIONAL COMPUTER SHOWS 


Hardware-New Products*Sustems*Software 


Major manufacturers launch Into the 80's In 
this Computer Odyssey. The newest computer 
and computer related products are made 
directly available for demonstration to the 


№ end user, the broad spectrum of people —the 


NOW market. Create computer fever and the 
demand for more knowledge, service, and 
products. The NOW market is growing and 
constantly winning new users —-encourage 
them to examine the unlimited potential. Be 
there, where they shop and compare in com- 
fortable leisure, with no ticket to buy and no 


parking problems. The telephone, the А 


sion, and now a computer in every поп 8 
goal possible when you step Into the BO's with 
ib № International Computer Shows. 


THE FABULOUS DAYTON MALL 

2700 Miamisburg Centerville Road, Dayton, Ohig- 
45459 "uu Ж State Rts. 741 & 725, Just 
off 1-75] | 


FREELAND INTERNATIONAL 
COMPUTER SHOWS 
2918 Martel Drive 
yton, Ohio 45420 
513/254-2900 


- 
‘> *Registered Trademark of 


- Freeland Shows, Inc. 


*Freeland International Computer Shows is a division of FREELAND SHOWS, INC. 
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string-handling capability (a string in 
HP-85 Enhanced BASIC can theoret- 
ically be up to 32 K bytes long) com- 
patible with string handling on other 
HP computers; 42 predefined func- 
tions; formatted output; the ability to 
chain BASIC programs together; 
multistatement lines; a program- 
mable sound generator that can play 
single-voice lines of melody through 
the built-in speaker or make audible 
beeps at predetermined times during 
the execution of a program; and 
calculator capability. For debugging, 
the user can single-step through 
BASIC programs, branch ON 
ERROR, or have the program pro- 
vide a default value with DEFAULT 
ON to enable a program to continue 
executing. In particular, the 
formatted-output capability is useful 
for generating headings, columns, 
and spaces for program output. 


Self-Test 
А unique feature of the HP-85 is 
the built-in self-test routine. When 
the TEST key is pressed, the com- 
puter runs through an electronic 
Shack of all internal components— a 


Petit 


feature common to many Hewlett- 
Packard electronic instruments. If 
everything checks out correctly, a 

particular set of characters is dis- 
played on the screen. (The graphics 
display will be cleared, but programs 
and variables in memory will remain 
intact.) If the systern is not operating 


correctly, the system. displays "Error 


23 SELF TEST." 


Input/Output 
Photo 4 shows the back of the 


HP-85 and the four input/output 


(I/O) ports. Additional memory can 
be added via the ports. The company 
wil be introducing a variety of 
peripherals for the unit, including 
dual 5-inch floppy-disk drives, exter- 
nal printers, plotters, and so on. Ап 
extra 16 K bytes of memory costs 
$395. 


Software 

Software currently available on 
data cartridges for the HP-85 includes 
BASIC training, general statistics, 
mathematics, electrical engineering, 
finance, linear programming, and 
regression analysis. Each package 
costs $95. More packages are under 


Photo 4; Rear view, showing the four I/O ports and their removable covers. 
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development. BASIC program devel- 
oped for Hewlett-Packard desktop 
computers can be adapted for use on 
the HP-85, as can most programs 
written in ANSI BASIC. The unit also 
comes with a well-written, 350-page 
owner's manual and a standard appli- 
cation software package. Hewlett- 
Packard is quoting immediate de- 
livery оп. the НР-85. 


Evaluation 

We were impressed with the perfor- 
mance of the HP-85 computer. The 
graphics alone make this an attrac- 
tive, albeit not inexpensive, alternate 
to existing small systems on the 
market. And many of its features are 
unique, Although Hewlett-Packard із 
pinning its hopes on heavy sales to 
the professional marketplace, it is our 
guess that many personal computer 


experimeriters and hackers will want 
this machine. 


In future issues of BYTE we will 
evaluate the HP-85 in greater depth. 

For further information about the 
HP-85, contact: Inquiries Manager, 
Hewlett-Packard Co, 1507 Page Mill 
Rd, Palo Alto СА 94303. m 
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From PERGOM 


One-Drive System: 

$399. {40-track) & $675. (77-track} 
Twa-Driva System: 

$795. (40-track drives) & $1350, (77-track drives) 
Three-Drive System: 

$1185. (40-track drives) & $2025. (77-track drives) 


Requiras Expansion Interface, Level |І BASIC & 16K RAM. 
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Low Cost Add-On Storage for Your TRS-80". 


In the Size You Want. 


When you’re ready for add-on disk storage, we’re ready for you. 
Ready with six mini-disk storage systems — 102K bytes to 591K bytes of 
additional on-line storage for your TRS-80*. 


e Choose either 40-track ТЕП-1007У drives 
or 77-track TFD-200'^ drives. 


e Опе-, two- and three-drive systems im- 
mediately available. 


e Systems include Percom PATCH РАК 
#1™, on disk, at no extra charge. PATCH 
PAK #1™de-glitches and upgrades 
TRSDOS* for 40- and 77-track operation. 


e TFD-1007^ drives accommodate “flippy 
disks." Store 205K bytes per mini-disk. 


eLow prices. A single-drive TFD-100'^ 
costs just $399. Price includes PATCH 
РАК #1™ disk. 


eEnclosures are finished in system- 
compatible “Tandy-silver” enamel. 


™ TFO-100, TFD-200, PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY. 
*TRS-80 and TRSDOS аге trademarks ol Tandy Corporation and Radio Shack which hava no relationship to PERCOM DATA COMPANY. 


Whether you need a single, 40- 
track TFD-100"™ add-on or a three-drive 
add-on with 77-track TFD-200'"s, you 
get more data storage for less money 
from Percom. 


Our TFD-100™ drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk — compared to 80K 
bytes on a ТН5-80" mini-disk drive — 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. That's almost 205K bytes per 
mini-disk. 

And the TFD-200™ drives provide 
197K bytes of on-line storage per drive 


In the Product Development Queue f» _ rinter interface Tor using your TR$-80* with an 


— 197K, 394K and 591K bytes for one-, 
two and three-drive systems. 

PATCH PAK #17®%, our upgrade 
program for your TRSDOS", not only 
extends TRSDOS* to accommodate 40- 
and 77-track drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #1™ is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business — the reason you gel 
more engineering, more reliability and 
more back up support for less money. 


serial printar, and . . . theéfectric Crayon™ to map your computer memory onto your color 
screen -— for games, animated shows, business displays, graphs, etc, Coming PDO! 


To order add-on mini-disk storage for your TRS-80* , 
Шетішге, call Parcom's toll-free 
592. For detailed Technical infor- 


or request additional 
number: 1-800-527-1 


mation call (214) 272-3421. 


Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sales tax. 


PERCOM DATA COMPANY, INC. 


211 М. KIRBY • GARLAND, TX. » 75042 Percom 'peripherals for personal computing" 


Circle 31 on inquiry card. BYTE March 190 67 


Programming Deickies 


Gear-Ratio Calculation 
for Bicycle Derailleurs 


John А Lehman, 716 Hutchins, Apt 2, Ann Arbor MI 48103 


KERCHUNK! "Hey, what gear is next on this thing?" 
asked my wife, Lisa. Since my old, reliable three-speed 
bicycle suffered a close encounter of the worst kind with 
a car impatient to turn right on a red light, we had both 
decided to buy used ten-speed bikes. Unfortunately, that 
meant having to worry about seven more "speeds." 

"Why don't you use your computer to figure out what 
order to do things in?" she asked. This was a good sug- 
gestion, especially since one of our neighbors had been 
wanting me to figure out whether it would be worthwhile 
for him to change from a five-speed to a ten-speed shift 
mechanism. The result is this Programming Quickie 
which describes a program that helps answer these and 
other questions, 

The most popular gear shift mechanism on bicycles 
these days is the derailleur. This mechanism uses one, 
two, or three front gear sprockets (ie: chain wheels) and 
either five or six rear gear sprockets. This means that one 
can have a five-, six-, ten-, twelve-, fifteen-, or eighteen- 
speed shift mechanism. The derailleur device moves the 
chain between the different gear sprockets, as shown in 
figure 1 on page 70. This means that, unlike two- and 
three-speed bikes, the shift mechanism cannot go directly 
from low to high gear. Rather, there are as many separate 
sequences of gear combinations as there are front chain 
wheels; the rider has to combine these different sequences 
into one overall shift pattern. 

To make things more complicated, there are fairly 
wide variations in the number of gear teeth on the front 
and rear sprockets. Differently configured gear-tooth 
combinations are used for different riding conditions. For 
example, racers who ride mostly on level ground have a 
narrower gear-ratio range than bike tourists who have to 
manage both long, level stretches and steep hills. It would 
be nice to be able to tell what difference it would make 
riding up that long hill if you changed to a given front 
and rear sprocket combination. 

The program given in listing 1 addresses both of these 
problems. It will analyze any combination of between 
five and eighteen speeds; it will produce a shift chart to 
indicate the order in which to use different combinations 
of front and rear gear sprockets and a chart of gear range 
so that comparisons can be made between different com- 
binations of sprockets with variations in the number of 
gear teeth. 

The unit of measure used here for gear range is the 
traditional one of wheel size, This is the size of the front 
wheel that would be necessary to produce the same drive 
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ratio on one of the old high-wheel (ie: penny-farthing) 
bikes of the nineteenth century. The program is written in 
TDL 12 K BASIC, but should run unaltered on any com- 
puter that uses Microsoft or a similar BASIC system such 
as the TRS-80, PET, Apple II, or Ohio Scientific. Happy 
cycling, and wear a helmet! 


Listing 1: À program written in TDL 12 K BASIC that calculates 
the gear ratios available from combinations of front and rear 
gear sprockets with varying numbers of teeth. 

Special language features are as follows. А PRINT USING 
statement provides formatted output. А simple PRINT will 
work, but will be slightly less neat, If your BASIC does not have 
the EXCHANGE statement used т lines 310 thru 314, you can 
substitute a simple swap routine such as: | 

ТізР(0-1,2):Р0-1,)-Р(1,1): P], 1) 2 T1 
to perform the exchange. À question mark is an abbreviation for 
PRINT. 


10 'PROGRAM ТО CALCULATE 10 SPEED OR 15 SPEED 
GEAR RATIOS 

20 DIM W(16),P(16,3) 

30 INPUT "NUMBER OF FRONT GEARS"';F1 

40 INPUT "NUMBER OF GEARS ON REAR 
FREEWHEEL":H1 

50 ІЕЕ =0 THEN Fi=2 

80 IF R1 =0 THEN Н1-5 

70 М=Я1*Р1 

80 INPUT “REAR WHEEL DIAMETER'':W1 

90 IF Fi=3 THEN 120 


100 F$(1)— "INNER ":F$(2)= "OUTER " 
110 GO TO 130 
120 F$(1) = "INNER ":F$(2) = "MIDDLE ":F$(3)= “OUTER * 
130 FOR 1=1 TO F1 
140 PRINT "NUMBER OF TEETH ON ":F$(I); "GEAR": 
150 INPUT Ті) 
160 NEXT | 
170 FOR 1=1 TO R1 
180 PRINT "NUMBER OF TEETH ON "; 1; REAR GEAR"; 
190 INPUT S(I) 
200 NEXT I 
210 FOR 1=1 TO F1 
220 FOR J=1 TO В1 
225 X-(1— 1)«R1 +4 
230 МИХ = TÜyS(J)«W1 
235 P(X,1) = Х:Р(Х,2) = IP(X,3) = Ј 
NEXT J 


250 NEXT | 

260 FOR | = 1 TO N:P(I,1) = NEXT | 

270 ‘START SORT 

280 FOR |=1 TON 

250 FOR Jz1TON- 1 

300 IF W(P(J, 1) < МКРЫ + 1,1) THEN 320 
310 EXCHANGE P(J, 1), P(J + 1,1) 

312 EXCHANGE P(J,2),P(J + 1,2) 

314 EXCHANGE P(J,3),P(J + 1,3} 


320 NEXT J 
330 NEXT | 
340 


7:2: 
350 ?" WHEEL" TAB(10)"" FRONT"';TAB(20y; "REAR" 
360 FOR (21 TON 
370 PRINT USING "ҮДЕУ; 
375 PRINT TAB(10); F$(P(I, 2); TAB(20); P(I,3) 
380 NEXT 
390 END 
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if you plan to use multi-user software, you 
need our CPU Support Card's vectored inter- 
rupt controller and sophisticated timers. 
Whether your system is powered by an 8080, 
Z80 or 8086, this card was designed to make 


VECTORED INTERRUPT CONTROLLER 


The card’s vectored interrupt controller uses two 8259As to 
accept 7 interrupts from the board and 8 from the bus. On-board 
interrupts are generated by the timer chip (3), the serial port (2), the 
parallel input port (1), and the parallel output port (1). The 8259As 
are fully programmable for 8080/Z80 “CALL” mode or 8086 mode. 


THE ULTIMATE TIMER CHIP 

The card uses Advanced Micro Devices’ new Am9513 System 
Timing Controller — “The Time Machine". Of its five 16-bit 
counters, one is dedicated to baud rate generation for the serial 
port while two others can be combined to make a time-of-day clock. 
All counters are programmable. А special regulator is used for this 
chip so either +8V or regulated +5V can be provided from an 
Outside source to keep the time-of-day counters running when 
computer power is off. 


REQUIRED 


CPU Support Card 
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For 8080, Z80 and 8086 
Multi-User Systems 


software interfacing easy. The сага” I/O ports, 
EPROM socket, and “sense switch” give you 
an expanded fiexibility that can greatly simp- 
ІНү those difficult jobs. 


OTHER FEATURES 


іп addition to full modem control and programmable baud rate for 
the serial port, the card also includes a B-bit parallel input port, an 
8-bit parallel output port, a socket for a 2K EPROM (addressable to 
FO000H, ҒҒОООН, F800H, or ҒҒВООН — our Monitor fits here if the 
card is used with our 8086), and an 8-bit "sense switch" input port 
to use for systern control. Power requirements for the card are less 
than 1.0 amps at +8V (including timer chip) and less than 0.1 
amps for each of the +16V and -— 16V supplies, The card is 
provided with a 24" cable for the serial port (DB-25 female). 
Additional cables for the parallel input (female) and output port 
(male) are avaifable at $11.50 each. 


PRICES 
1-4 5-9 10-up 
$370 302 235 
(Add $25 for 8086 Monitor ROM) 


HOW TO ORDER 

There are two ways to go. You can check with your local dealer 
or order direct from the factory. Bank cards, personal checks, 
CODs okay. There is a ten-day return privilege on factory orders. 
All cards are guaranteed one year — both parts and labor. Shipped 
prepaid by air from stock. 
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Write or check reader service 
card for information about our 
other 8086 products 


Seattle Computer Products, Inc. 


1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 
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Notes on Gear Ratios 

Contrary to popular belief, on most ten-speed 
bicycles the first five gear ratios are not all produced 
using the small front sprocket, with the top five gear 
ratios correspondingly produced using the large front 
sprocket. The actual case 15 more complicated, as can 
be seen from listing 2. 

On many bikes, the setup is as follows. The first and 


lowest gear ratio is produced using the small front 
sprocket and the largest rear sprocket. The second gear 
ratio is produced using the small front sprocket and 
the next-to-largest rear sprocket. 

Now for the anomaly. The third gear ratio is рто- 
duced using the large front sprocket and the largest | 
rear sprocket. The fourth gear ratio is obtained using 
the small front sprocket and the third-largest rear 
sprocket. For the fifth gear ratio, we move the chain | 


| back onto the large front sprocket and onto the 


second-largest rear sprocket. 
At this point, we may become perplexed. Is there 
not one pattern in the sprocket use that we can 


remember? Well, there is some regularity. Using the 
small front sprocket and all the rear sprockets in order 
from largest to smallest, we obtain gear numbers 1, 2, 
4, 6, and 8, Using the large front sprocket and ail the 


Listing 2: Sample execution of the program of listing 1. The gear 
ratios are measured in terms of the equivalent size of the front 
wheel of a high-wheel (ie: penny-farthing) bicycle needed to 
produce the same final drive ratio. 


RUN 

NUMBER OF FRONT GEARS? 2 

NUMBER OF GEARS ON REAR FREEWHEEL? 5 
НЕАН WHEEL DIAMETER? 27 

NUMBER OF TEETH ON INNER GEAR? 44 
NUMBER OF TEETH ON OUTER GEAR? 52 
NUMBER OF TEETH ON 1 REAR GEAR? 14 
NUMBER OF TEETH ON 2 REAR GEAR? 16 
NUMBER OF TEETH ON 3 REAR GEAR? 18 
NUMBER OF TEETH ON 4 REAR GEAR? 20 
NUMBER OF TEETH ON 5 REAR GEAR? 22 


WHEEL FRONT REAR 
54.00 INNER 5 
59.40 ІММЕН 4 
63,82 OUTER 5 
56.00 INNER 3 
70.20 OUTER 4 
74.25 INNER 2 
78.00 OUTER 3 
84.86 INNER 1 
87.75 OUTER 2 

100.29 OUTER 1 


READY: 


REAR GEAR SPROCKETS 


(MOUNTED ON FREEWHEEL HUB) 


REAR DERAILLEUR CHAIN 
DEVICE 


rear sprockets in order from largest to smallest, we ob- 
tain gear numbers 3, 5, 7, 9, and 10. So really, only the 
very top and bottom gears fall out of the easily remem- 
bered even/odd sequence. | 
Now you may object, "How am I supposed to fol- 
low such a complex shifting sequence while I am dodg- 
ing traffic, pot holes, and vicious dogs?" Well, you 


| don't have to follow the sequence strictly. 


Most bike riders, in fact, rarely use gears three and 
eight. These are the extreme combinations of large 
front sprocket with largest rear sprocket, and of small 
front sprocket with smallest rear sprocket. Since the 
chain has to bend rather sharply when it is set up in 
these combinations, mechanical stress and wear are in- 
creased. 

In my own riding around hilly Peterborough, New 
Hampshire, I typically leave the chain on the large 
front sprocket and shift up and down through the 
range made available by moving the chain to the 


| various rear sprockets. I move the chain to the small 


front sprocket when I need the bottom two gears, such 
as when I ride up the steep hill that leads to my 
home... . К55 а 


FRONT DERAILLEUR DEVICE 


FRONT GEAR SPROCKETS 
(CHAIN WHEELS) 


Figure 1: Diagram of the drive mechanism of a ten-speed, derailleur-equipped bicycle. The pedal cranks (not shown) are attached to 
the front gear sprockets (ie: chain wheels) through the crank axle. The front derailleur device can shift the chain between the large 
front sprocket and the small front sprocket. 

The rear gear sprockets are attached to the rear axle by means of a freewheel hub that allows the rider to stop pedaling while the 
bicycle remains in motion. The rear derailleur device can shift the chain between any of the five rear gear sprockets. Different front 
and rear sprocket combinations produce the ten gear ratios. 
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"trademark of Percom Data Company, Inc. 


PERCOM DATA COMPANY: INC. 
211 М KIRBY GARLAND. TEXAS 75042 
(214) 272- 343% 


Percom ‘peripherals for personal computing’ 
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30€ , the Percom design team | 


6809 PROCESSING POWER! 


The Percom SBC/9 . 


ы 
ELI 
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utilities, what really sets PSYMON" 
apart is its easy hardware adaptability 
and command extensibility. 

For hardware interfacing, you 
merely use simple, specific device 
driver routines that reference a table of 
pe arameters called а Device Contro! 

lock (DCB). Using this technique, in- 
terfacing routines are independent of 
the operatin vei чү 
e basic PSY aN command 
repertoire may be readil 
modified. When PSYMON first re- 
ceives system control, it initializes its 
RAM area, configures its console and 
then ‘looks ahead’ for an optional sec- 
ond ROM which you instail in a socket 
providen on the SBC/9" card. This 
OM contains your own routines that 
may alter PSYMON" pointers and 
either subtly or radically modify the 
PSYMON" command set. If a second 
ROM is not installed, control returns 
immediately to PSYMON" 


enhanced ог: 


Only $199.95. 


e SBC the heart of your computer and put to work 
t outstanding microprocessor available, the 6809. 


« Provision for multi-address, 8-bit bidirec- 
tional parallel 1/О data lines for interfac- 
ing to devices such as an encoded 
keyboard. 

* A serial interlace Reader Control! output 
for a cassette, tape punch/reader or simi- 
lar device. 

* An intelligent data bus: multi-level data 
bus decoding that allows multiprocess- 
ing and bus multiplexing о! other bus 
masters. 

• Extended address line сара Шу — ac- 
commodating up to 16 m megabytes of 
iir t that does not disable the on- 
board baud rate clock or require addi- 


tional hardware in 1/О slots. 

“ On-board devices which are fully de- 
coded so that off-card devices may use 
adjoining memory space. 

з гш buffered address, control and data 

nes. 


To place an order or request additional literature 
call toll-free 1-800-527-1592. For technical infor- 
mation call (214) 272-3421. Orders may be paid by 
check, money order, COD or charged to a VISA or 
Master Charge account. Texas residents must add 


590 sales tax. 
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Welcome to Percom's Wide World 


55-50 Bus LFD-400^* and LFD-800™ Systems 


Each LFD mini-disk storage system 


Percom LFD mini-disk drive 
systems are supplied complete 
and ready to plug in the moment 
they arrive. You don't even have 
to buy extra memory. Moreover, 
software support ranges from 
assembly language program 
development aids to high-speed 
disk operating systems and 
business application programs. 


Mini-disk storage system prices: 


1-DRIVE 2-DRIVE 3-DRIVE 

MODEL SYSTEM SYSTEM SYSTEM 
For the SS-50 Bus: 

LFD-400 $ 599.95 $ 999.95 $1399.95 

LFD-800® 895.95 1549.95 2195.95 
For the EXORciser* Bus: 

LFD-400EX'* $ 649.95 $1049.95 $1449.95 

LFD-BOOEX'* 945,95 1599.95 2245.95 
LFD-1000@ (dual) $2495.00 (quad) $4950.00 Sun 


1 mr" 


! 11! 
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Although designed with the SWTP 6800 owner in 
mind, this upgrade adapter may also be used with 
mast other 6800 and 6802 MPUs. The adapter is 
supplied assembled and tested, and includes the 
6809 IC, a crystal, other essential components and 
user instructions, Restore your original syslem by 
merely unplugging the adapter and а wire-jumpered 


The LFD-400™ and -400EX™ systems 
and the LFD-800™ and -800EX™ systems 
are available in 1-, 2- and 3-drive 
configurations. The -400, -400ЕХ drives 
store 102K bytes of formatted data on 
40-track disks, and data may be stored on 
either surface of a disk. The -800, -800ЕХ 
drives store 200K bytes of formatted data 
on 77-track disks. 

The LFD-1000™ systems (not pictured) 
have dual-drive units which store BOOK 
bytes on-line. The LFD-1000™ controller 
accommodates two drive systems so that 
a Haar may have as much as 1.6M bytes 
on-line. 
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DIP header, and re-inserting the original 
components, Also available for your upgraded 
system is PSYMON® (Percom SYstem MONIlor), 
the operating system for the Percom 6809 
single-board computer. PSYMON™ on 2716 ROM 
costs only $69.95. On diskette (source and object 
files), only $29.95. 


includes: 


drives with integral power 
supplies in an enamel-finished 
enclosure 

a controller/interface with ROM 
operating system plus extra ROM 
capacity 

an interconnecting cable 

a comprehensive 80-page users 
manual 
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e Interface to data terminal and two casselte recorders 
with a unit only 1/10 the size 0! SWTP's AC-30. 
| ө Select 30, 60 or 120 bytes per second cassette 

. Interfacing; 300, 600 or 1200 baud data terminal 
interfacing. 
e Optional mod kils make CIS-30-- work with any 
T EM TE MITS 6800, ask for Tech Мето 
ТМ-С15-20---00, 
e KC Slandard/Bi-Phase-M (double frequency) cassette 
data encoding. Dependable sell-clocking operation. 
e Ordinary functions may be accomplished with 8800 
Mikbug* monitor 

Prices: Kil, $79.95; Assembled, $99.95. Prices include 

а comprehensive instruction manual. Also available: Test 
Casselle, Remote Control Kit (for progran control of 
recorders), IC Socket Kit, MITS 680b mod documentation 
and Universal Adapter Kit (converts С15-20-- for use with 
| апу computer). 


of 6800 Microcomputing.  ......... 


6800/6809 SOFTWARE This programmable VIDEO DISPLAY Mitis 1 


System Software processes display changes in- 


ею ұзыны ica mes: өе а stantly in real-time. The Electric 
al tm d : 4 i 
їзїп) өп dise о ЭТО С аат. Sogge | Window™ resides completely in 


Super BASIC — а 12K extended random access disk BASIC | main memory so control is ac- 


lor the 6800 and 6809. Supports 44 commands and 31 func- А 
tions. Interprets programs written in both SWTP 8K BASIC complished by direct MPU access 


fuus 2.0, 2.2 & 2.3) and Super BASIC. Features: 9-digil tothe character-store memory and 
CD ar, Print Using and Linput commands, s ГА display control registers. Peer at 
ШАЙ. РШав..,.-..................,.-...: А , 
TOUCHUP™ — Modifies TSC’s Text Editor and Text Pro- | the Screen and you look right into 
cessor for Percom mini-disk drive operation. Supplied on. | video display memory space while 
diskette complete with source listing ............ $17.95 you input and manipulate text — 


Operating Systems an indispensable feature for effi- 

INDEX™ — This easy-lo-use disk-operaling and file man- еі 

agement system for 6800 microcompulers is fast. VO devices | СЕРПІ screen editing and wor d 

рее и РОКА erm ar processing. The Electric Win- 
e same as disk files — new devices may be added without TM |+’ ina i 1 

changing the operating system. Other features: unlimited dow™!. It's worth looking into. Реа 


suy pins: durat ow Ы ТЫК e | e Programmable CHT conollarshiptiat е ВСЕ Window. ^ — 

à Т е гтопатташе coniroier А | : 

Ме activity level е “ versions available for SWTP MF-68, Smoke's Aesch extraordinary versatility in Worth Looking Into. $249.95' 

BFD-68 and Motorola's EXORciser". Price ........ $99.95 Д 

MINIDOS-PLUSX™ — Ап exlension of the original |  SOftware control of horizontal and verti- — e Ап optional software driver program called WIN- 

MINIDOS™ lor LFD-400 mini-disk systems, MINIDOS- cal formatting, cursor positioning, scrol- DEX™ that complements the fast, hardware- 

PLUSX™ manipulates files by six-character names. Supports ling and Start/Reset functions. implemented functional capability of the controller. 

up lo 31 files, Resident commands include Initialize, Save, | € А Standard ASCII 128-unit ROM charac- WINDEX™ will auto-link to PSYMON'M, the 

Allocate, Load, Files oe list), Rename and Delete. ter generator which “Male easy-to- monitor for the Percom SBC/9™ single board 

Supplied on 2708 ROM with a minidiskette that includes read 7 x 12 dot-matrix characters with computer. The ROM version of WINDEX™ costs 

Directory. Price ЕР R P lower case descenders. Plus . $39.95. The minidiskette version (with source and 

PSYMON™ — Percom System MONitor lor the Percom e Provision for an optional ROM that may object files) sells for $29.95. 

sinal be programmed for special symbols or • Up to 24 80-character lines — programmable. 
gle-board/SS-50-bus-compatible 6809 computer accom- characters. 

modates user's application programs with any mix of peripher- e Program control of display highlighting. 

als wilhout modifying programs. PSYMON™ also features | € Resides entirely in 2K on-board RAM ә Program interlaced or non-interlaced scan. 

characler echoing lo devices other than Ihe communicating mapped into main memory. e Use either standard video monitor or modified tv 

more. Price (on 2716 ROM). and memory dump me n 5 ] h SBC MPU/C | С 

more. Price (on 2716 НОМ),................. : | | 

WINDEX™ — Described in detail elsewhere on this page. Now Available! t e / 9 ontro omputer 

Business Programs (Single-Board-Computer/6809) — stands alone as a control computer, but also 


General Ledger — For 6800/6809 computers using Per- | Compatible with the 55-50 bus for use as an MPU card. Includes PSYMON™ (Percom 
com LFO mini-disk storage systems. Requires little or по | SYstem MONitor) in a 1K ROM and provides for additional 1K of ROM. Also includes 1K 
knowledge ol bookkeeping because the operator is prompted | of RAM. Features: Super Port — provision for multi-address, 8-bit bidirectional data 


-tech fal | 
IMEEM Diss де. ак re ems lines * an intelligent data bus for multi-level data bus decoding * an on-board 110-baud 


print financial statements immediately after journal entries. User | to 19.2 kbaud clock generator • extended address capability — to 16 megabytes — 
selects and assigns own account numbers; tailors financial | without disabling baud clock or adding hardware. And much more. Supplied with 
Stalements to firm 5 particular needs. Provides audit trail. Runs | PSYMON® and comprehensive users manual. Price ..,.................. $199.95. 


Eo al с edit mi Қы сақы Зу „А. See full page ad elsewhere in this magazine for all of the scd" features. 


lo M PS. $199.95. 
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FINDER™ — This general purpose data base manager is Full Feature ihe PC — 
Lr in Le cal ie a eo ск 22. com- каре НӘН, 
pulers using Percom mini-disk drive storage sys- елеп 
lems. FINDERS allows user to define and access records using ol of m ерлі (ут Lu rapid, Use B iE 
his awn terminology — customize file structures to specific | Staightforwar d 4n pro урп, 5 : 
needs. Basic commands are New, Change, Delete, Find and | 14-, 16-, 24- and 40-ріп DIP sockets 160 
Pack. Add up to three user-defined commands. FINDER plus | * 55-50 bus card accommodates 34- and ІНЕ 
Super BASIC require 24K bytes of RAM. Supplied on minidisk- | 50-ріп ribbon connectors on top edge, ІНЕ 
etle with a users manual. Price ,............... $99.95 | 10-ріп Molex connector on side ейде • 1/0 | 
мати List Processor — Powerful search, sort, create | card accommodates 34-pin ribbon 
and updale capability plus ability to store 700 addresses per connector and 12-pin Molex on top edge |$ tras ТЕД 


minidiskette make this lis! processor efficient and easy to use. 
Runs under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidisketle wilh a users manual. Price $99.95. 
From the Software Works 

Development and debugging programs lor 6800 цС5 on disk- 


VO card is 1-4 Inches higher than 


ette: И ; SWTP ИО card « interdigitated power 
Disassembler/ source Generator АТ с Ls iiA. $30.95 | 13 conductors » contacts for power regulators 
Reloc'tng Disas mblr/ Segmented Text Gen ........ $40.95 ҮШ n di | and distribuled capacitance Sypassin 
Suppor рН рои 7 (|! | z use wire wrap, wiring pencil or solder 
Relocating Assembler/Linking Loader ........... $55.95 TTT: | ИШ ШЕ Ecl plating uid ou Же Паш 
SmilhBUG* * (2716 EPROM) ................. $70.00 | | | - FR4-G10 ebay ne ЫН ДИЙ y 


ыы іы ttr 414 СІ nnn DUE 
Circle 40 on Inquiry card. 
- SS-50 Bus Card: $24.95 ыу 
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Y2-Price Special on Hemenway Software! | 


CP/ 68X disk operating system ............... $ 49.97 а 
ЫНЫ d aad ар Sy a p Ь: 4 eet 4 
би ШШ ,,..........%%....,...-. p 

To place an order or request additional literature call toli- | | 

none КОТО Ac -— d free 1-800-527-1592. For technical information call (214) | | 

Cross Reference utility ............. M $1497 | 272-3421. Orders ue paid by check, money order, COD or LE | 
ii ey inet or Master Charge account. Texas residents чый 

' must add 5% sales tax. PERCOM | DATA COMPANY. ING. 
Trademark of Parcom Data Company, Inc, 
* trademark af Motorola Corporation PRICES AND SPECIFICATIONS SUB.IECT TO CHANGE WITHOUT NOTICE. EM TER 


{Trademark of Hemenway Associates Company 
тС is a trademark of the Software Works Company 


Solving Problems Involving 


Variable Terrain 


Part 2: Special Cases, Including Hexagonal Grids 


Scott T Jones 
271 NW 28th St 
Boca Raton FL 33431 


In part 1 some general terrain problems were defined. 
These were problems that could be expressed in terms of 
movement on a map, with terrain defined as any map 
feature affecting movement. By superimposing a rec- 
tangular grid and coordinate system on these maps, we 
were then able to represent the terrain with a set of 
boolean arrays or terrain masks. Movement, distance, 
and the concept of movement cost for different types of 
terrain were also defined. А scatter function was then 
defined to generate scatter maps representing all possible 
movement within the limits imposed by the terrain. 

Finally, we demonstrated the use of these scatter maps 
to solve such problems as the feasibility of road construc- 
tion within cost restraints and the determination of an 
optimal path between two points on a map, across 
variable terrain. 

Part 2 is concerned with the application of these techni- 
ques to the problems encountered in conflict simulations. 


Conflict Simulations and the Hexagonal Grid 

The most common type of conflict simulation is the 
war game. In a war game, playing pieces that represent 
military units are moved on a terrain map to simulate a 
battle. The map has been overlaid with a grid; each unit 
has an inherent movement factor; and each type of ter- 
rain has a movement cost. The ideas presented in this ar- 
ticle were developed when I was trying to solve the prob- 
lems of writing programs to play conflict simulations. 

The most common grid used today is the hexagonal 
grid. [Instead of an array of squares, the map is divided 
into hexagons or "hexes" to form a honeycomb pattern. 
Each hexagon has six adjacent hexagons. We can easily 
define the distance between a hexagon and any adjacent 
hexagon to be equal to 1 without worrying about the am- 
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biguous, diagonally adjacent squares that we en- 
countered with rectangular grids. The problem is in 
defining a coordinate system and a distance function or 
metric. 

Most games use an offset coordinate system. The hexa- 
gonal grid is treated as a rectangular grid in which every 
even-numbered column is offset by one-half the size of 
the squares. (See figure 9.) The trouble with this system is 
that there is no uniform relationship between these coor- 
dinates and a metric. Note the relationships of the coor- 
dinates of those hexagons adjacent to (2,2) as opposed to 
(3,2). Separate metrics must be used for the even and odd 
values of the first coordinate. Clearly, another system is 
required. 

The solution is the slant coordinate system (X,Y) where 
the second coordinate is constant along a slanting, 
diagonal line from upper right to lower left, or vice- 
versa. (See figure 10.) The relationships of the coor- 
dinates are now consistent throughout the array. 

By defining a third, dependent coordinate Z to be 
X—Y--C, where C is any integer constant, our slant 
metric (ie: distance function) is simply the maximum of 
the absolute values of the differences of the three coor- 
dinates. That is, for (a,b,c) and (d,e,f), the distance is 
defined as: 


max(|a—d|,|b—e|,|c—f|) 


The Z coordinate is constant along the other slanting 
line from upper left to lower right. It will be left for the 
reader to prove both of these statements by working 
examples with figure 10. 

Using these slant coordinates, we can now assign any 
hexagon to a square in a standard, rectangular scatter 
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This book is designed as a progressive, 
step-by-step approach to assembly lan- 
guage programming-with excercises 
developed to test the reader at every 
step. Learn to write complete applica- 
tions programs. Features: Programming 
and addressing techniques, input/output 
techniques and devices, application 


[ 
| 


This title presents real life application 
techniques for any 6502 based micro- 
computer board. Programs presented 
cover building a compiete home alarm 
system, electronic piano, motor speed 
regulator ... and more. Learn techniques 
ranging from simulated traffic control to 
analog-digital conversion. The KIM-7, 
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Deslgned as an educational text on 
advanced programming techniques, 
this Боск presents a comprehensive set 
of algorithms and programming tech- 
niques for common computer games. All 
of the programs were developed for the 
6502 at the assembly language level. 
Learn how to devise strategies suitable 


examples, data structures, program — SYM-1 and АМ 65 are thoroughly for the solution of complex problems 
development and more. covered. commonly found in games. 
Ref. C202 $12.95 — Ref.D 302 $1295 Ref. 5402 $12.95 
— жәна ишин IA -— шиша инан инан тынын мын ee тынын анның анның оныс, Мине -— ыны» -—Á w-— ТС) ORDER: 
By Phone: (415) B48-8233, Viso, MC, AmEx ы Dept. B3 
GbcssSbnd ma Charge my. — Visa: Mastercharge | By Mall: indicate quantity desired. Pra- | 124% 2344 Sixth St. 
| | payment required 
DEDI a o | shipping: Add 5150 per book (UPS) or к Berkeley, CA 
Company Cade Exp. Date | 756 (4th Class - allow 4 weeks delivery) 
Address Signature Tax: In Calitornia please add tax 9471 Оо 
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AVAILABLE AT BOOK AND COMPUTER STORES EVERYWHERE 


GREAT 
РЕГ а; 
SOFTWAR 


E Ё 
"Precise, humanized, well documented an excellent 
value" are the applauds now being given to United 
Software's line of software. These are sophisticated 
programs designed to meet the most stringent needs of 
individuals and business professionals. Every package 


is fully documented and includes easy to understand 
operator instructions. 


KRAM - Keyed Random Access Method - The new, ultra-fast access 
method for the PET Disk, provides keyed retrieval/storage of data, in 
either direct or sequential mode, by either full or partial key values. 
Written by United Software in 6502 machine code, and designed with 
the PET in mind, it exploits all the benefits of the PET Disk, allowing full 
optimization of your system. Eliminates the need for "Sort" routines! 
KRAM provides flexibility never seen on а micro before. KRAM is 
modeled after a very powerful access method used on large-scale ІВМ 
Virtual Storage mainframes. So "КААМ" all you can into your PET - it 


will love you for it... COST $79.95 


ACCOUNTS RECEIVABLE/PAYABLE - A complete, yet simple to use 
accounting system designed with the small businessman in mind. The 
United Software system generates and tracks purchase orders and 
invoices all the way through posting “controlled" accounts payable and 
accounts receivable subsystems. 

Keyed Random Access file methods makes data access almost 
instantaneous. The low-cost solution for the first time computer user 
with up to 500 active accounts. Requirements - 32K PET, Dual Disk, any 
B0-column printer... COST $175 


CASH RECEIPTS & DISBURSEMENTS - Makes it a breeze to track all 
outgoing payments made by any type of business operation. Checks 
are tracked by number and categorized by type of expense. Sorting, 
summary, and audit trails make it easy to post to genera! ledger. This 
system also categorizes incoming receipts. Uses KRAM file access 
method. Requirements - 32K PET, Dual Disk (printer optional). ... 


COST $99.95 
DATABASE MANAGEMENT SYSTEM - A comprehensive, interactive 
system like those run on mainframes! Six modules comprising 42K of 
programming aitow you to; create, edit, delete, display, print, sort, 
merga, &tc., etc. - databases of up to 10,000 records. Printer routines 
automatically generate reports and labels on demand. 60 pages of 
concise documentation are included. Requirements - 16-32K PET and 
2040 Dual Disk (printer optional). . . .COST $12 


(Sublicanses available to software houses.) 


PROGRAMS FOR Super Startrek........... 14.95 
ENTERTAINMENT PET Music Вох.......... 28.95 
Space Intruders 


" " UNITED SOFTWARE 
("Best Game of 1979") ..$19.95 PROGRAMS FOR BUSINESS 


Јигу/Новіаде. .......... ‚ 12.50 
Kentucky Derby/Rouletta 9.95 СһескБоок.............. $15.95 
Alien Il.Q./Tank .......... 9.95 Mortgage ............... 15.95 
| Tunnelvision/Maze Chase 14.95 Ғіпапсе................. 12.85 
Submarine Attack ,.,.... 9.95 Bonds .,,............... 12.95 
Battle of Midway ........ 7.95 Stock Analyzer ......... . 22.95 
Laser Tank Battle........ 9.85 Stock Options.......... . 24.95 
Swarm ........... 25... 14.95 6502 Macro Assembler... 49.95 


Look for the RED-WHITE-BLUE United Software Display at 
your local computer dealer, or send check or moneyorder, 
plus $1.00 shipping to: 


UNITED SOFTWARE OF AMERICA 


750 Third Ave. DEALER ORDERS INVITED 
New York, N.Y. 10017 (212) 682-0347 
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+} -———+ 
Figure 9: When working with a hexagonal grid, a set of coor- 
dinates different from those used for a square grid must be 
developed. One such coordinate system, shown here, is the off- 
set coordinate system. This system produces difficulties when 
the distance between two coordinates must be determined. 
(Numbering of figures is continued from Part 1.) 


mapping. Each hexagon (X, Y) is assigned to the square or 
element in row X and column Y of the two-dimensional 
matrix. The hexagonal scatter function HSC will assign 
to each element in array B the value: 


В(1,)) 
Н5С(А(!,)) 


А(,) OR A(1—1,]—1) ОК А(1-1,Л 
ОК A(,]—1) ОК A(L] -1) 
OR А(1+1,7 OR A(TT 1,] 4-1) 


Figure 11 demonstrates the scatter mappings that are 
generated from the same initial position used with the 
square and city scatter functions in a previous example. 
(See part 1, figure 4.) 

If we are working with a map that already has offset 
coordinates printed on it, in a case where we would pre- 
fer to use slant coordinates, the following relations allow 
an easy transformation from one system to the other: 


X(slant) = X(offset) 
and 
Y(slant) = Y(offset) + INT(X/2) 


where INT is the greatest-integer function, 


MICROSYSTEMS INFORMATION 


MANAGEMENT PACKAGE 


PUTS ANY OR ALL YOUR BUSINESS FILES INTO A POWERFUL 
DATABASE. 


CREATE VIRTUALLY ANY RELATIONSHIP YOU CAN THINK OF. 
ENGLISH-SPEAKING REPORT GENERATOR. 


POWERFUL USER COMMANDS NORMALLY FOUND ONLY IN 
LARGE COMPUTERS. SELF-EXPLANATORY, EASY TO USE, 
SUCH AS “INPUT,” “OUTPUT,” "LIST," “PRINT,” "CHANGE," 
“DELETE,” “EXCLUDE,” “INCLUDE,” AND, PERHAPS MOST 
IMPORTANT OF ALL, “HELP!” 


ee INPUT AND EDITING ROUTINES— "IDIOT- 


OPERATOR'S MANUAL WITH FULL USER INSTRUCTIONS 15 ОМ. 
LINE WITH HELP COMMANDS. PROBLEMS? JUST TYPE "HELP!" 


COMMANDS CAN BE USED CONDITIONALLY ON ANY RECORD 
OR ON ANY FIELD WITHIN A RECORD. 


IN-MEMORY SORT, OR, (FOR BIG FILES) DISK SORT. 


ALL DATABASE FUNCTIONS ARE SUBROUTINES— CUSTOM 
PROGRAMMING SIMPLIFIED. 


OPTIONAL CASH REGISTER POLLING AND CONTROL PACK- 
AGE AVAILABLE TO QUALIFIED BUYERS (REQUIRES INSTAL- 
LATION CONSULTATION). 


OVER TWO YEARS’ IN-FIELD TESTING. MIMP WORKS— 
FLAWLESSLY. 


ONE YEAR SUBSCRIPTION TO APPLICATIONS NEWSLETTER 
FREE WITH PURCHASE. 


TYPICAL APPLICATIONS: INVENTORY, CUSTOMER FILES, 
CASH REGISTER CONTROL (OPTIONAL EXTRA), DOCTOR/- 
DENTIST/LAWYER APPOIN S OR CLIENT/PATIENT FILES, 
SALES RECORDS, MAILING LISTS. 


INTRODUCTORY OFFER 
$295 


THE KEY TO THIS SOFTWARE I8 ITS SIMPLICITY OF OPERATION. 


THE MOST POWERFUL MICROCOMPUTER 
SOFTWARE EVER DEVELOPED IS ALSO 
THE EASIEST TO USE.... 


FOR USE ON 


О SCIENTIFIC 


MICROCOMPUTERS 


BUS-II 
BOOKKEEPING/ACCOUNTING SYSTEM 


CPA-APPROVED COMPLETE ACCOUNTING SYSTEM: GENERAL 
LEDGER, ACCOUNTS PAYABLE, ACCOUNTS RECEIVABLE. 


BRANCH ACCOUNTING HANDLES UP TO FIVE DIVISIONS. 
COMPLETELY INTERACTIVE. SELF-UPDATING. 

BATCH ACCOUNTING INSISTS ON BEING "IN BALANCE." 
USER MENU. OPERATOR PROMPTING FOR CORRECT ENTRIES. 
HIGHLY FLEXIBLE FORMATTING OF FINANCIAL REPORTS. 


NO KNOWLEDGE OF DEBITS AND CREDITS REQUIRED (EXCEPT 
RECURRING JOURNAL ENTRIES— ASK YOUR ACCOUNTANT). 


EXAMPLES OF REPORTS (FROM GENERAL LEDGEB MODULE) 
GENERAL LEDGER REPORTS 


CHART OF ACCOUNTS CASH RECEIFTS 
CASH DISBURSEMENTS BALANCE SHEET 
STATEMENT OF INCOME DAILY TRANSACTION LISTING 
JOURNAL ENTRIES DETAILED GENERAL LEDGER 
ACCOUNTS PAYABLE REPORTS 
CHECKS TO BE WRITTEN CHECK REGISTER 
ACCOUNTS PAYABLE INVOICES NOW DUE 
VENDOR LISTING 
ACCOUNTS RECEIVABLE 
CHECKS TO BE WRITTEN ONTHLY TRANSACTION LISTING 
URRENT ACCOUNTS DETAILED ACCOUNTS RECEIVABLE 
RECEIVABLE 
PRINT STATEMENT LISTING OF PAST DUE ACCOUNTS 


IDEAL FOR ACCOUNTING FIRMS AS WELL AS SMALL 
BUSINESSES. 


PROVEN THROUGH YEARS OF USE. 


THIS ACCOUNTING PACKAGE REQUIRES ONLY A HIGH 
SCHOOL-LEVEL UNDERSTANDING OF BOOKKEEPING. 


ONLY 
$295 


DUAL EIGHT-INCH FLOPPY DISE DRIVES REQUIRED. 


MIMP & BUS-II OPERATE ON ALL OHIO SCIENTIFIC 8-INCH OR WINCHESTER DISK MICROCOMPUTERS W/48 К RAM. 


USER-ORIENTED SYSTEMS 


CREDIT CARD ORDERS 
CALL 


(304) 291-5400 


PROGRAMMING REQUIRED 


SEE YOUR OSI 
DEALER FOR 
DEMONSTRATION 


ALL ORDERS SHIPPED PREPAID WITHIN CONTINENTAL U.S. PLEASE DO NOT SEND CASH. 
OVERSEAS ORDERS PLEASE INCLUDE POSTAGE— 5 LBS. SORRY, NO C.O.D. 


ligi al Lerhnalngy 


ROCKLEY ROAD 


NURGANTOWN. WV 26505 
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Footpedal Controlled 


9329 Fraser Street ш Silver Spring, Md. 20910 m (301) 587-1696 
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РАСРПЕРГ И 


Desoldering 
Systems 


MODEL PC-10: Finger Controlled REMOVE ANY COMPONENT 
FROM ANY PCB 
. QUICKLY AND SAFELY 


MODEL PC-20: 


STANDARD SYSTEM FEATURES 
Ш Lightweight and Portable 
Ш internal Vacuum Pump 

Ш Sodr-X-Tractor Handpiece 
Ш Variable Temperature Control 


INCORPORATED 


Double your memory 
... hot ша ине 


COMPARE AT 8695. 


5525 


Remex RFD 4000/8” 
Floppy Disc Drive 
Double the storage! 
Double sided... 
Double density!! 
Offers quality and features found in drives costing 

much more! @ Single or Double Density IB Double-Sided Drive ІШ Door 
Lock INCLUDED ва Write-Protect INCLUDED ІШ 180 Day Warranty 

Ш Compatible with Shugart 850/851 Bl Low Power Operation ensures 
LONGER LIFE!! № Model RFD 4001 offers Data and Sector Separator 


AVAILABLE OPTIONS/ACCESSORIES 
ГІ Dual Drive Power Supply Hw Drive Power ^r d and Cabinet, $119.95 
rface Manual, 


and Cabinet, $139.95 inte 
CORED 4000 Manual, $5.95 Drive Cabinet, $2686 


нана шыш низ ына кып аша бина ЗЕ онына шыш M X ш шын E шыш 2 ин нына ш 
SIRIUS SYSTEMS, P.0. Box 9746, Knoxville, TN., 37920 


| Phone orders accepted 9 AM-7 PM (Е.5 Т ) 615/577-1072. please send the fo 
| CAFD 4000. $525 [AFD 4000, $539 r JCheck Г] Money Order COD. IMC CI VISA ПАЕ 


CITY STATE ZIP CARDHOLDERS SIGNATURE 
Add $7 00 per Drive Tor Shipping/Handling Tennessee residents add 6% sales lax. Естеп orders 
b 10% (payment in US currency on 
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= =з} T — — — + 
Figure 10: А coordinate system that solves the distance pro- 
blems found in the offset coordinate system is the slant coor- 
dinate system. In this system, one of the coordinates is constant 
along a diagonal (ie: slanted) axis. 


Specific Game Applications 

It should now be obvious how to determine movement 
in a game environment when fixed terrain is the only con- 
straint. However, in many war games, the concept of a 
zone of control introduces a new type of terrain. The unit 
may enter this zone at the normal movement cost but 
may not leave until the opposing unit that imposed the 
zone of control is removed, usually by combat of some 
form. 

A unit's zone of control is usually defined as all posi- 
tions (ie: squares or hexagons) that are adjacent to the 
unit's own position. In other words, a unit's zone of con- 
trol is simply the first scatter mapping of its position. 
Thus, when moving with the constraints of zones of con- 
trol, a new terrain map Z must be defined where Z(I, J) is 
O if (1,7) is 1 in the first scatter mapping of any opposing 
unit, and Z(1,]) = 1, otherwise. 

This terrain map is then used to mask out starting posi- 
tions that will be used on the next scatter. This gives us 
the relation: 


Мп--Мп--1 OR (ТІ AND XSC(Z AND Mn —1)) 
OR (T2 AND XSC(Z AND Mn—2)) 


` OR (Tk AND XSC(Z AND Mn—k)) 


Circle 44 on Inquiry сага. =j 


Meet two new Printers from Anadex. 


Introducing two totally new alphanumeric line 
printers from Anadex - Models DP-9500 and 
DP-9501 - featuring 132/175 or 132/220 columns. 
respectively. 


Both models employ anew, Anadex-manu- 
factured 9-wire print head with 150 million 
character life (optionally, 650 million) that makes 
them ideal for high-resolution printing require- 
ments including high-density graphics where 
print quality and reliability must go hand in hand. 


The full standard 96 character ASCII character 
set, including descenders and underlining of all 
upper and lower case letters, can be printed bi- 
directionally on up to 5 crisp copies at speeds 
up to 200 CPS. Adjustable-width tractors, 
accommodating paper from 1.75 to 15.6 inches 
wide, allow the printers to adapt to your 
application. 


The three ASCII compatible interfaces (Parallel, 
Н5-232-С, and Current Loop) are standard in 
every printer; so interfacing is usually a matter 
of "plug it in and print." With simplified inter- 
facing, the printers also feature sophisticated 
communications capability including control of 
Vertical Spacing (6 or 8 lines/inch), Form Length 
and Width, Skip-Over Perforation, Auto Line 
Feed, and full point-to-point communications 
capability. 


Other standard features are a 500 character 
FIFO buffer (optional, an additional 2048 char- 
acter buffer) shortest distance sensing logic. 
self test, and replaceable ribbon cartridge with 
6 million character life. 


For complete details, attractive OEM pricing. 
and a demonstration, contact Anadex today. 


/Annacex 


ANADEX, INC. * 9825 DeSoto Avenue * Chatsworth. California 91311, U.S.A. • Telephone: (213) 998-8010 » TWX 910-494-2761 
MADEX, LTD. » Dorna House. Guildford Road е Wesi End Woking. Surrey GU24 SPW. England е Тек Chobham (09905) 6333 ә Telex 858762 ANADEX G 


00000 00000 11100 
00000 01100 11110 
00100 01110 11111 
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00000 00000 00111 
г. А b. HSC(A) c. HSC(HSC(A)) 


Figure 11: Ап example of the hexagonal scatter-function map- 
pings that develop from a central starting point, assuming that 
the movement cost of all terrain is equal. 


This relation now shows how we can "premask" our 
scatter mappings to include the effects of zones of control 
or other types of no-exit terrain found on our terrain map 


while we postmask to include the effects of movement 
costs. 

This relation is the basis for our movement algorithm 
in most conflict simulations. With it, we can easily deter- 
mine not only if a unit can reach a position, but also if the 
unit is inhibited by opposing units or if it is surrounded. 
By operating with sets of these scatter mappings, we can 
even coordinate the moves of a group of units. Scatter 
mappings can be weighted by the relative combat 
strengths of the corresponding units so that sums of these 
weighted mappings represent the total strength that can 
be applied to any position on the map. 


The metrics (ie: distance functions) work well as range 
functions for game features that are unaffected by ter- 
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Disk Memory 
Power Supplies 


Power-One, a leading 
suppller to the Disk Drive 
Industry, now offers a 
complete line of power 
supplies for FLOPPY DISK 
and new WINCHESTER 
FIXED DISK applications. 


Call or Write for our 
New Catalog. 


WINCHESTER FIXED DISK 
|. SHUGART - CENTURY - MICROPOLIS are just a few drives powered by this new 
universal model. Powers (1) Winchester drive plus controller circuitry. 


2nd Output 3rd Output Price (1-9) 
лао ВА | уме SAAS | Сл | зо — 


FLOPPY DISK - 574" MEDIA 
BASF - SHUGART - PERTEC - SIEMENS plus all other popular 5%" media drives. 


[ яхши | 2паошрис | мош | 
+5V @ .5A/ 7A PK +12V@.9A/1.8APK | Сїй | 5 4495 | 
+ SV @ 2A [_+12\Ф4А ^ | Сз | 67455 


CP323 powers up to (4) drives simultaneously. 


FLOPPY DISK - 8" Жал 
SHUGART - PERSCI - СОС - WANGCO plus many other single and multiple drive 


applications. 

Г stoutput |  2ndoutput | SrdOutput | Mode [Pricen 
[Vo 1A  |-wosa | «2wo 15AMJAPK|CR2S |5 6995. 
[sSVa25à |-SVa SA | +24у 0 SA/SARPK [67206 |59145: 
[+503 [05 | «2o SAIGAPK [5762 | 512000. 
75/0 17A/22APK | —5\ @ iSAIZAPK | «24Va 2AISAPK | CP272A | $ 9195. 
FING АА 


CP272A powers Persci Drives (includes unregulated 7 - 10V 2 1.2A/10A PK). 
HTAA-16W powers Persci controller. 


<ӘРПІШЕГ-ППЙЕ п... rower вириев 


Power One Drive « Camarillo, CA 93010 > (805) 484-2806 + TWX 910-336-1297 
| Eastern Reglonal Headquarters • (518) 399-9200 


Circie 45 on Inquiry card. 


rain, such as determining the range to 
a target in the simulation of naval 
battles. Line-of-sight rules that 
govern the use of projectile weapons 
in land-battle simulations pose new 
problems which we will not attempt 
to resolve at this time. 


Directional Terrain Features 

In a game environment, conces- 
sions are often made to the scale of 
the terrain map. This means that pro- 
hibited terrain, like rivers, or ideal 
terrain, such as roads, must be repre- 
sented in a nonstandard way. In 
situations where you are not fixed by 
the terrain map provided with the 
game, you may either increase the 
scale so that terrain types can be easi- 
ly isolated, or reduce the scale so that 
single locations contain many types 
of terrain, but the effects are domi- 
nated by only one type. 

With a fixed scale, however, our 
algorithm must be modified. For 
example, when we have roads that 
lower the movement cost for units 
following the road, we must first 
adjust our cost scale so that this 
cheaper, road-movement cost is our 
unit cost. 


Next we must define a set of direc- 
tional terrain masks which function 
like the zone-of-control masks to 
premask invalid starting positions for 
the direction being considered. In the 
mask for a given direction, the loca- 
tions contain values of 1 if movement 
is allowed from the current position 
in that given direction, Otherwise, 
the locations contain 0, 

Тһе number of directional terrain 
masks required equals the number 
of possible movement direction 


SEND NO MONEY! We'll 
FREE 1 


Invoi 


a | 1 Á 
Pa 


pe ҒА 


L. ALL BOOKS 100% GUAF 


You must be satisfied or return the 


"Il cancel the invoice. 
. ILLUSTRATED 
‚ DICTIONARY ОЕ. 
‘MICROCOMPUTER 


we 


E 
ато? 


rie | 


HOR ТО DESIGN, 
BUILD Е Aris 

YOUR ЕЛАП ИКЕ 
"ОМРИТЕВ SYSTEM. 


| HOO 
CUM 


Th гоерміс competes usu? bigb- ішініз 
ici? сутш? prog pang adde begs re 


1111 —How To Design, Build | 
Program Your Own Working 
oopular modern ЮМ nputer Syst ІТ 
ail intel compuler Duild-I 
аис! ІП sig 
ramming 
hugging! 
combine: 
Wall 
pun customized 
iem al 4, 
alen commercial un 


{№ | ИШ Al 15 If SE 


Rol ot Pat, A г.) 
include 


ЕП 


LOOK 
„спір comparison 


Anoak 0 
xciting 


EFODTrDCPESSDI 


1088 —lilustrated Dictionar 

| Microcomputer Terminolog 
ЕС: 
lopedic 

000 
16. wi 
volum 


AUT OU Le 
Ai 


ЕЛІ ТҰ 
1 т 


ЭП ЦС! o 


estetc 


ciear, concise 
definition: ol 
computer tems 
and јагрог me 
focompulers. Bu 

Just dictionary- 
thorough upd: Це on what $ лаг 
pening in computers and relatex 
0 eripheral ystem: f cludes та 
b c. 322 р 
n | $1.95 p 

ctro In 


ip] 
а 


mos. IHE complete Here encyc 


neariy 
DUZ 


gam 


ІГІСІНІІСЕ Ға ОК If “ Ing 
Xa 58100. 


Пор 290 


ction 

esting 
This 2-in 
nan Wali 
rou са 


consir ргоў 
i| fi EF 
sophnisticat 9900 М 

full бошт ncluding 
the game мо Паси 


(Е ant dressin: «tret 


i é Tine pon nuin ang mic 


в {һа 


computer was. 


| 


С) 


ашп! Е mol 


include: nd 501. 
homebrew 


"oómnulpr 


ай 


lunt 


ТҰН!) T. 


uni 


St | ПОГ 


JORIA HM eji ey 


Ane cost 0 


у egi It 


AUN Codes, d BL" 


4 у AL 


pE 


id Your Gen We step. 
FL 
НИИ 
) Sif 1 i LA 
f. Build Таш: 
| how (0 


ТІСТОППИҒЗ 50 


ne 


‚ ШЫП 


ІШ ШЫ 
110 OF) 
. 0 4 
get $01 ntrarec- e 
| ignit 
16-Bit Microcomputer, А step-lr exotic display 
working 16-61 microcomputer, using! 752. “Бой р 18 
type oF inleríaceé requirit, ла) nfogramming ап 


T fo, is: = 


| 
ol юта} dala and plus over ГО pie 


Ч 


Ш 
ictivated SUNS, НОВ 


нү Зе Etrcult: 8 ioc 


r optic: 
2% 


пе bubbli 
44 D. 


95 р. 
wa Workin 


Onsitucl a 


memories a t 


ГТД! 


еі 
195 


‚ Handboo 


еуісе 
этап mifi 
4 ( һ ata proc 


we 
1111 
@ ТІПІНІП | 


му! 


СШ 


Шал. 
Ld 


БІТ! miting UV. 


| | І 


Ae 


only $3.35 t 
Palcutatars To | 


vday ni 24115) AXE 


М 


ng Wie ІП: 


пре ІШ 
г programming, and | 


hensive, 


ruc — Mi: iepssars- Fran yh tampul 


stand BASIC data 0 


„Пра уй how 10 а: | 
caleulalm system imple этим vers all thre f прег li 
аттар ysiam "ln а andomi issable roblem-oriented which focuses 04 
І, only ' 95 h 5.9! Bp І one 000! course on computer progr: 
іс: Covers the hniques 0! $12.85 f; 
nodylaiion, equalization and line condi-1708 — Mader 
nae па al conversion] faces. This 
nyelved i gtenzéd communications. 308 р. 122 il. "ШЕП: 
10.89 В: 35. | 


er Har 


Di TEM ®@ к: үре of е 


ri "rar ail 
Шу prog 


А mode 55-380 Т! 196 р. 
fogra mmn] 


ic 
IG Of 


zt пр | byitt: 
Ш 


е manulacture 


dvanced Digit; | fe тти! 


On 


ПЕП 


| Ea i 
[932 — MOUE Шап: ate: tec 


instruction п Bu Г]. Tt Di ital Logic 


info or 


тисе: 


Манат 119157 ORCI. | 


ani progra! 


ram 


mi IT ШИ TH S ШИ "h camni 


Togic cir 
f interfac 

or in ffi cing high- 
+ > 


i$ іа come 0 in tO бау” ‚ О gitat 


ASIE DA Uf Digital Logi noc (И 1] 


igital devices 
495 


An '] санап r 


nt йр TEIL- 
$7 95 f 


- 1 


> 


Tüutine ПТО an 4" ms. both d. АУН | te: ў 


100151 
at nng: ag 
Belails alf ihi 


ras. dispiay: 


301 

"ЧИТ 

'UIge ІШ Jegi "ie halk m m | 
inr 9 i 

pressions, 1103 — da 


ШІ tio ns anc 


acts n 


tar „ЕП 


ч 


[uttr огап! 


| 7 

1538 = Comp utar Circuit: 
n Barn ing abe ut modit 
ІП 1 how. feo fashion. "OL 
ed ng ts et ff 
р. 1676 — Sii paier 
CMOS—all the) This boo Hi 


тат! 


anh 2 4! 
To Dasign Апо 


il kin y Y gam 


Нот They | 


C tum aiji 3, irn comp уін 


ІЛЕ Ye ur 0 т! ustom Y Бата: 
по! tO Dil ТЛЕ 


som pleat 1.) ү ЕКЕ. 


ampet 


og idee te haw they Work, | ‚ become acquainted 


1%; M. 
Mputa 


nake 


wh. |. тта | umber ol ian Шр] 109 


РТ a қ 
л. ан м 1 } iA 39 93 


4 
Г. 

' Program 

iil ІШ К Te 

ІНІН 
ЗІП) 


44%) f 
n LAUS lodit р 


crea praciical appnhcalion: TRY згас!!са! sample pro. 


„МП "Ги et ПК, for 


{ * 4 LÀ #1 
here — 


ИР! | sign 


Талап li Tertii 


nerations te basic апа circulis! ben 


1 itmen ЕТІ 

modern Gelin ник. 280 p.. 273 | 

n all-inc 

nized and cor 
/ r4 


4 'h tr 9f th ay inio usi 
ny $3.93 h: 35.8 

Book —Bulld Super Calculate 
iI chip "ВЕС [" 
Mat to 


al ms. An 


ry @ Elec 


= | 
фе 


= 
now 


Tart 


Comp aie гос 


апа sysiem 


Га ллі ЛЬ: 1 
ЙІ, ЖЕСІ Don hil now Т 4 | [ 


үревпїүв calculator 
simple math funct 
borogramming 5718р. 


h f 


ps cann —[ igital/ 
15 10 3! 


1% 
посту апа great pand ғ 17 


lectron [4 ‚ Нап: 
1 Book Т 
сг ке " Therma 
-garth book on logic 
las and equations founc 
il. | 2h € ES h; 15.35 p. 
BASIC Fe 


"rr 


ТОП 


th unlimiled 


or $ ranging үсе 


rich с il- 
Ampui пе! eai 
‘hobbyist. 25 Е 711 


‘Progr: ms in BASIC ROI ani 


am $7! | | 


п 


CN 
nc 


ри Te Build Your Own Self- 
der instructions on how tc 
papig 0 
поп to [hi 
ki ik 
Microprocessor: 
i ing hl iney ЕПТІ 
1 : aba 
10 ay only 3 | M^" ,89 


al z0 "Har 


Togrammin Rotot Comp het! 

58 the 8085 microprocessor to b 

гр ang d le anin stiraighilor-h na 

sophisticati d subject robotic: 
onty $12 qs 5 h: $7.8 H 1. 

epth nire 


rammed to parto: 


m 
310 ith An Analog W td 


hciudinm 


АА guide. la digital-to-analog. 
jesigning of circui ts thi ( 1 
xternal : Covers | 


ЛЕ 'obot г е. 
introduc’ 
ІШІІрепсе 


uidi 


|0ҰҒ-10- 
ас пе | 
digital i895 


(Т 


nal 


system: ith I р ее бізі a 
cuit Fourier Analysis, Op-Amp | 


ind transduction 


у 


иша Ci 
eo 


! - Beginner 
517 d a 6. ти, 


Пата (1165, 


таг 


FREE - TRIAL— 


10-DA 


АВ 


ne, chi = 


EA 
«ilh clear yi а! 
үт! 

Ж enl %з 
Handbook, Ho 
trom ihe smallest 
ш Т 
s10. ы D. 


xpnlanafi li! 


bbrevistic BOOK S 


th 
p) 


| €— ny 
== Please seng те 


desired | 


ch, trowdl: 
athe me 


ШІ! п атри 


hoe a 
hs 
.maini&- T 


Теп 1 
* ШУ: 


iD chi < 
? BASIC | se of t ystam: ‘comple editor 
? 


pape 


тл! om computing СЕ arable tg will 


WT. ТАТ 
ат contains. По] 45 р S3ncios 


ute 
4 ra ІЛ 


Шеп! - n " } _ iInveure 
iu м... Programmin primer $ amin! invoice 


In НЕП: | Di ckward! 


Ini ng 
| 


ves INE ТАУ 


ІН! tead 


pra "TA 1] 


180. 


Та 41» 


1645121 '/Microprogt іл autho 
| ang 
inside ang ou 
up progra 


ШЕШЕ di "vice 


jas 


ita = 


п0002&. 
m 


mming Bi 
operation 


09 — -торгас П 


ІШІ | 
ně 1010: А. 


описа 

Cover: EYE 83 
roprogramming lachniques lo bulk 
indie interrupts (fom other {н 
55465. 

sign | 
та! Circus or айар 
atit 


pratica guio he 


te ТШ 
| 1 


ЕГАТИ! Я, 
к. | tra And 


utemati Ей 


нир 


Techniques. 
to the solution 


PECI. 


lactronic techniau М any 


ine Nam 
Insirumim hows ho (у= „отрапу 
S 10 oe orm а host ei е 


420 г 10 nly. 


4 ild АҒТЫАТҒ) ic | 
| existing бге 


tation 


= p 
атр te oohisticated Ensing Address 


$14.98 hy $935 g 
ШІ а! Èli о 
Or kl nandoog 
And : 


eui 
idd 6 


ics: Principlas And Practice. | read-and-do-il-typeem 
of practical basic theory and construction pio- 


kr 1 191 | oniy 18. I h: 15.97 П, 


Cale тах М! 
shipping. 


"Hi 
(:Deri ment! 


Circle 46 on inquiry card. 


‘vanced 


кезіп) р 


mativa 


ES Processors, В LI 


madera guide conte lins up -to-date | 


"Dit au Í uch earn 1 | 
X p Іш аз EE 


york. He 


E! li 
com Sul г prog 


-amnliete: 


p а 
10 di жө "If Cuits. tog i[ 
ngit je compansaon i of the v. rious logic f. miles 


digit al al 
| in mi ry books t 


г Ele Ве nie | 


BOOK 


0-day 


Ste 
" 


and о 


Art ifi ial 
Intellivence 


Making machines "think" 


intelligence 
MOURNE provoxin 
the ated 


1076 — Artificial 
An exciting. 
guid 
iechniques 
machines “thin! 
defines artificia 
отап: Th thi 


10 оО it 


0 mak 
aretu li 
intelligenc 
behind ac 


! 
amming. 


ІН Bg 
p 
Dry 
computer 1} ft) 
we! YOL 
bur compute 


and shi how (0 program | 


н КҮЛІ 


humanliki 


bi 
nti ЛБ 
Onty | 


rudiments 0 


„ WQuic rransistor 


AO Jm | 
L anh H М н, 


«| 
оз 
і 


uide to compute 


Th : id out етар! 


cores 
Ind nte "d WO K 
neral. This GANI ti 


rocessing in ge (ut 


Hd 
RTA t 


mmting Іп 


ig Cni n ООС. 


Т || therte 


n Ji 114 lH 


сұ ы 


гг | 


Ang 
advanced 
"мет! 


Па, 
data on the most 
ystems, and emphasizes the 
rj- d 10 с ал bry system: 


Бн! еп 


Logit ult ut 
Foraphcale: 


systems 


в <р, роо fl ga Ou St ted, 


r Circuits an | how The t ЮГА. in Sien- i 


қ Comput 


ПІП {пе yangu: 
mes cob v 
$3. M D. 
Puding Thi 


ИТ nig 


hartt OF i 


|) = 11 T1 


ammif 


n^ stand 


as tO 
| Spo! сано ШШ 


в11). 


t tal etectranies, nu 

nodern digital circuit. 
ind imerval timer | 
эе M ТІ The mas: 


bul № 


ao! тұ Фр 
— 

hile studyin 
nu i ки! D ІП! 
Іт 


If pf. cuca int 


1, agina, ers, Technicians & Ex- 
programs in 

Che dyshen High-p 95$ i 

ate. 140 p., 26 il. « 


recut: 


NO RISK COUPON 


ше е Ridg: ‚ Summit, 


ndicated below. 


у th) hard]. 
end postpaic 


Tia (plus. 
Book 


Shin 


ping’ 


4300 


"nOn 


E 


"tiers б 118106 


м prepaid. 


BYTE March 1990 


Int r-B 


compute S 


пе j 


| 
ПЕ 


dii Йа! 


multiplied by the number of different movement costs of 
directional terrain. For example, if trails reduce the 
movement cost to one-half, and roads reduce the move- 
ment cost to one-third, on a map using the city metric 
scatter function, eight directional terrain masks would be 
required and the unit movement cost would have to be 
reduced to one-sixth of its original value. This reduced 
value must be divisible by the least-common multiple of 
the reduction factors. 

Prohibited terrain, such as a river that occupies only the 
edges of a position and can be crossed only via a bridge, 
poses yet another problem. A bridge is an example of 
directional terrain that does not affect the movement 
cost. To include the effects of bridges, you must define a 
set of directional terrain premasks to be used in conjunc- 
tion with all other terrain masks. To represent the effects 
of directional terrain that adds a constant factor to the 
movement costs, yet another set of premasks must be 
defined. 

The most effective way to use these directional terrain 
masks is by modification of the basic scatter function. 
Consider a game situation where we have clear terrain 
(one movement factor), rough terrain (two movement 
factors), roads (one-half movement factor in the direction 
that the road travels), and bridges over rivers (restricted 
movement that does not alter movement cost). Let us also 
use the city metric. 

First, we must scale all of our movement costs to reflect 
the lower cost for the ideal terrain. Thus, we have roads 
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(1), clear (2) and rough (4). Note that bridges are unaf- 
fected. Let T2 and Т4 be the terrain masks for clear and 
rough terrain as described in part 1 of this article. Let Id 
be the terrain mask for the ideal terrain in the d direction 
and let Pd be the terrain mask for the prohibitive terrain 
(eg: rivers without bridges) in the d direction, where 
d —1, 2, 3, 4. Both Id and Pd will be 1 only if movement 
is allowed from that location in direction d for each posi- 
tion on the map. Note that Id(1,7) =19(,7) AND РА(1,]) 
for all J and J. 

Let us now define our modified scatter functions CSC’ 
and CSC” as follows: 


С5СҚАС(,Л)--А(1,)) OR (110,]+1) AND А(Г,/-Ғ1)) 
OR (12(1,7-1) AND A(L]—1)) 
ОК (13(1+1,7 AND А(1--1,))) 
OR (14(1—1,7]) AND А(1-1,)) 


Similarly: 


CSC"(A(,]) 2 (,]) OR (Р1(1,7--1) AND A(L] -1)) 
OR (P2(]] -1) AND A(L] —1)) 
OR (Рэ(І--1,) AND A(- 1,7) 
OR (P4(I—1,])) AND А(1-1,)) 


Finally, by replacing CSC in the mapping relation 
developed in part 1 with CSC' and CSC" we get: 


Мп-Мн--1 OR CSC'(Mn —-1) 
OR (T2 AND CSC"(Mn —2)) 
OR (Та AND CSC"(Mn —4)) 


Summary 

We have seen that many problems involving variable 
terrain may be solved through the use of scatter map- 
pings, scatter sums, premasking, and postmasking. 
Fixed, prohibited, and ideal terrain, as well as no-exit 
conditions, have been discussed in reference to our 
general algorithm of successive scatter mappings. Three 
different scatter functions and distance-function metrics 
have been demonstrated for use with two different grids. 
Two different coordinate systems have also been 
presented for hexagonal-grid problems. 

Since you will most likely want to code it in your 
favorite language, I have not tried to write this algorithm 
as a program. I will, however, make a few suggestions. 
Perform logical functions on groups of elements simul- 
taneously. The rows and columns of the arrays used in 
the island problem lend themselves nicely to implemen- 
tation as 8-bit bytes of data. By using a little judicious 
shifting of these bytes, entire arrays can be scattered with 
only a few operations. 

Do not be afraid to waste a few bits of storage or per- 
form a few unnecessary logical operations to gain a more 
general representation of your map. It is easier to employ 
a buffer of unused elements around your arrays than to 
check for array subscripts that are out of range. Notice 
how the water terrain provided just such a buffer in the 
island problem. 

In conclusion, this graphical approach to terrain prob- 
lems provides a viable solution for a wide range of appli- 
cations, not the least of which is conflict simulation, 8 
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TRS-80 Performance 


Evaluation by Program Timing 


I have been asked to evaluate the per- 
formance characteristics of numerous 
hardware and software computer 
products in my capacity as a systems 
programmer. In late 1978 I acquired a 
Radio Shack TRS-80 personal com- 
puter system with Level I BASIC and 
4 K bytes of memory. I did not con- 
sider a performance evaluation; after 
all, this was my own toy. I did not 
have to respond to any requests for 
performance improvements or 
evaluations, Only my personal 
satisfaction was important. 

As it turned out, I was satisfied, 
but my friends and colleagues were 
not. They were continually asking, 


Listing 1: Prime-number generator written 
in Level І BASIC for the TRS-80. No 
attempt was made here to optimize the 
speed of execution. 


30 PRINT " LIST OF PRIME NUMBERS" 
40 PRINT 

50 PRINT 1;2;3; 

85 Ск0 

70 М =3 

80 M=M+2 

90 РОН К = 3TO M/2 STEP K-1 


100 IF INT(M/K)'K -M = 0 THEN 190 
110 NEXTK 

121 | PRINT M; 

122 С=С+! 

190 IF M < 10000 THEN 80 

195 PRINT “C= “С 

200 END 


Listing 2: Level I BASIC version of the 
prime-number generator in which abbre- 
viations were used and explanatory 
material omitted to increase speed. Such 
practices are termed “optimization.” 


80 F.M=5TO10000S.2 

90 Е.К 23TOM/2S.2 

100 IFI.(M/K)'K  MT.N.M 
]10 N.K 

120 P.M; 

190 N. 


B4 = March 1980 © BYTE Publications Inc 


James R Lewis 
4051 Mountain Dr 
San Bernardino СА 92407 


"How fast does your toy run?" or 
"What new tricks have you taught it 
now?" ЈЕ seemed that а comprehen- 
sive performance testing and evalua- 
tion plan was called for. I decided to 
compare my TRS-80 personal com- 
puter with one of the IBM computers 
(a System/370-148) at work. Since I 
was also in the process of converting 
from Level I to Level II BASIC and 
acquiring more hardware, I wanted 
to see if I could verify the perfor- 
mance improvements claimed by 
Radio Shack. 


Test Problem 

The test problem to be solved was 
one familiar to computer science 
students: calculation of prime- 
number integers from 5 to 10,000. 
This problem was chosen for several 
reasons. First, it is a problem that 
many computer programmers can 
relate to; second, it uses two program 
loops; and third, it requires calcula- 
tions more complex than simple addi- 
tion. The number of microseconds or 
nanoseconds required to perform a 
single function like addition does not 
adequately describe the performance 
characteristics of an individual com- 
puter, nor does comparison of timing 
determine the difference between two 
machines. What is needed is a com- 
parison of a group of instructions or 
the use of a program representative of 
those which will be used extensively 
on that computer as the comparison 
base. The problem used here per- 
forms loops, does moderately com- 
plex arithmetic calculations, and per- 


forms some input/output (I/O) 
operations, 
Test Problem and the 
TRS-80 Level I 
Listing 1 gives the BASIC 


statements from my first coding of 


the test problem. Note that each 
keyword of the program was com- 
pletely entered and spelled out in full, 
without regard to the abbreviations 
allowed in Level I. This code took 8 
hours and 12 minutes to run to com- 
pletion (see table 1 for a complete 
comparison of the results). By simply 
using the keyword abbreviations (ie: 
F. instead of FOR and N. instead of 
NEXT, shown in listing 2), the run 
time was cut to 7 hours and 12 
minutes, The extra N.M (NEXT M) 
statement was used to speed up the 
loops, but at the completion of the 
problem run, a FOR-NEXT error 
results. This is okay because the 
problem has been completed. 


Listing 3: Level П BASIC version of test 
program. Keywords must be spelled out 
in Level Il, but the use of integer variables 
makes it faster than the optimized Level I 
program. Level П BASIC is also an inter- 
pretive system. 


10 DEFINTM,K 

80 FORM = 5TO10000STEP2 

90 FORK = 3TOM/2STEP2 

100 IFINT(M/K)*M = MTHENNEXTM 
110 NEXTK 

120 PRINTM; 

190 NEXTM 


The first performance conclusion 
has been reached; abbreviated syntax 
cut an 8-hour program by 1 hour. 
This gave me a 12% improvement in 
throughput, the magic measure of 
system performance. Now the pro- 
blem solution can be accelerated with 
faster software. For $99 you can go 
back to fully spelled out keywords 
and still gain speed. [Although Level 
П BASIC requires that keywords be 
entered in the fully spelled out form, 
and displays them in that way, the 
keywords are stored in memory іп the 
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form of single-byte codes. A transla- 
tion routine is used to spell out the 
meaning of these codes when the 
LIST command is given.... RSS] 


Test Problem and 
Level II BASIC 

I sent back my TRS-80 Level I4 K 
computer. А short time later it came 
back with Level II BASIC and an ex- 
panded 16 K bytes user memory. The 
original test problem now ran in 6 
hours and 31 minutes. This improve- 
ment was approximately 9%; there 
was an $11 investment for each per- 
cent of performance gained. 


Test Listing Run Time 
hours minutes seconds 

1 1 8 12 13 
2 2 7 12 27 
3 3 6 31 10 
4 4 21 55 
5 4 22 50 
6 5 1 19 
7 6 56 


Test Problem and 
2780 Assembly Language 

Several years ago I became profi- 
cient in Datapoint 2200 assembly 
language, which is very similar to 
280 assembly language. І thought 
that several hours of coding and 
testing would be required to imple- 
ment the test problem in 780 
assembly instructions. After several 
days of relearning the microinstruc- 
tion format and developing the con- 
version and division subroutines, I 
finally ran my assembly test. To my 
surprise, it now ran in just under 22 
minutes, an improvement of over 6 


Description 


TRS-80 Leve! | Nonoptimized BASIC 

TRS-80 Level | Optimized BASIC 

TRS-80 Level ІІ BASIC 

Z80 Assembler Language 

Z80 Assembler Language under TRSDOS Disk 
Operating System 

PL/I for ІВМ 370-148 using Optimizing 
Compiler 

370-148 Assembly Language 

IBM 370-148 Assembly Language 


Table 1: Summary of tests in our performance evaluation. In each case the program 
found integer prime numbers from 5 to 10,000. 


hours. Note that in the assembly- 
language program multiplication was 
not required, because all that is need- 
ed for prime number detection is divi- 
sion and determination of the re- 
mainder. The quotient proved useful 
in controlling the inner loop. 

My next expansion of the system 
added a floppy-disk drive and more 
memory to a 32 K bytes total. There 
was an apparent five-second reduc- 
tion in run time when the prime 
number output conversion was 
eliminated. However, І observed no 
noticeable performance change when 
the program ran in either the first 
16 K bytes of memory or in the se- 
cond 16 К bytes. Now that I had а 
disk and the TRSDOS disk operating 
system, І thought of the real-time 
CLOCK function now activated and 
wondered about its effect on perfor- 
mance. 


Test Problem and the 

TRSDOS Disk Operating System 
I relocated my assembly-language 

program to hexadecimal location 
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BYTE Marci, 12. 
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tam: 

Т ТАН {X} * COB (X) + t/CSC (X); 
Repara: 

e 2° SIN{X} 


Symbolic integretian! 
1 INT (X*COSLA* X* 2), X); 
@ 5INiX*2*A) / (2*A) 
— Y іменізті 
1. 


E zagi Arithmetic! 

? 9891* 9*(1/2) / 40 +35; 

Ф 736438322463401814427834889493 
2562055655371443300411356128843 
2003304068287504517225887 785830307 
497936652596433351 / 12500000000000 


These examples illustrate only a 
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© All software with extensive docu- 
mentation is immediately available, 


© Call or write directly for fast re- 
sponse. 
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Listing 4: Prime-number generator coded in Z80 assembler for the TRS-80. The Radio 
Shack Editor and Assembler package was used. The efficiency of assembler coding is 
clearly shown in the greatly reduced execution time. No interpretation is required; we 
are speaking in the "native language" of the machine. 


START 


DLOOP 


DONE 


DCONV 


DCONVI 


DCONV2 


ORG 7000H 
LD HL,(NUM) ‘GET NUMBER 
INC HL :BUMP NUMBER 
INC HL :BY TWO TO INSURE ODD VALUE 
LD (NUM),HL ;SAVE FOR NEXT TIME 
LD А,10000<8< -8 :LSB OF 10000 
SUB L :DOUBLE PRECISION COMPARE 
LD A,10000< -8 :МВ OF 10000 
SBC A,H :СНЕСК HIGH BYTE 
JR C,DONE ;END OF RUN 
LD БЕ, ] ‘START VALUE 
LD (NUM2),DE :SAVE IT 
LD DE,(NUM2) ;DIVISOR 
INC DE ;BUMP IT 
INC DE ;TWICE TO KEEP ODD 
LD (NUM2),DE ;SAVE FOR NEXT TIME 
LD BC,(NUM) ‘TARGET 
LD HL,O ;CLEAR HIGH HALF OF DIVIDEND 
CALL  DIVI16 ;PERFORM 16 БІТ DIVIDE 
LD АН :CHECK REMAINDER 
OR В ДЕ ZERO WAS DIVISABLE 
JR Z,5. ART ‚АМР NOT PRIME 
DEC BC “CHECK FOR ONE 
LD А,В ;AS THIS MEANS WE 
OR C ‘HAVE GONE HALFWAY 
JR NZ,DLOOP "МО, LOOP 
NUMBER 1S PRIME 
LD HL,(NUM) :DISPLAY THIS NUMBER 
LD IX, WORK ‘WORK AREA 
CALL | DCONV :CONVERT TO ASCII 
LD HL,WORK ; AREA FOR DISPLAY 
CALL DSPLY ТО SCREEN 
LD HL,(COUNT) ;COUNT PRIME NUMBERS 
INC HL ;BY ONE 
LD (COUNT),HL 
JR START 
LD HL,(COUNT) ‘DISPLAY TOTAL COUNT 
LD IX, WORK 
CALL DCONV ;CONVERT TO ASCII 
LD HL,TOTAL ‘DISPLAY STRING 
CALL DSPLY 
JR $ ООР 
DEFM X TOTAL-' 
DEFM 712345 ' 
DEFB 3 
DEFW 1 ‘NUMBER TO BE TESTED 
DEFW 0 ‘TESTING NUMBER 
DEFW 0 ‘COUNT OF PRIME NUMBERS 
DISPLAY STRING TO SCREEN 
EQU 33H ;LEVEL П CHAR DISPLAY 
LD AHL) “СЕТ CHARACTER 
CP 3 ;END OF STRING? 
RET Z ;YES, DONE 
CALL DCHAR : LET LEVEL II MANAGE SCREEN 
INC HL :ВОМР MEMORY POINTER 
JR DSPLY 
CONVERT HL TO 5 DIGIT AREA POINTED TO BY IX 
LD с‘ TRIGGER AND ASCII CHARACTER 
LD B,5 ; COUNT OF CONVERSION 
LD IY,CTBL ;CONVERSION TABLE 
LD E, (TY) ‘LSB OF FACTOR 
INC LT 
LD D,(IY) ;:MSB OF FACTOR 
INC IY 
SUB A ;CLEAR C FLAG AND DIGIT COUNTER 
SBC HL,DE :16 ВТ SUBTRACT 


Listing 4 continued on page 92 
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Mundelein 312/949-1300 
IOWA 

Lyon Co., Inc. 

Jefferson 515/386-4275 
^J aac 

Microcomp 

Haw ілмегі 304/821 -0870 
MASSACHUSETTS 

The Computer Store 
Cambridge 617/354-4599 
MICHIGAN 

Level IV 

Detroit 313/525-6200 
MINNESOTA 

Personal Business Systems 
Minneapolis 61 120 
MISSOURI 

Computer Country 
Florissant 314/921-4433 
Computers—ASP 

Kansas City 816/741-8013 
Forsythe Computers 

St. Louis 314/721-4300 


NEBRASKA 

Altair Computer 

Lincoln 402/474-2800 
NEW JERSEY 

Computer Mart 

кейіп 201/283-0600 
Computer Encounters 
Princeton 609/924-8757 
NEW MEXICO 

South West Computer 
Las Cruces 505/526-2842 
NEW YORK 

Byte Shop East 
Levittawn 516/731-8116 
Computer Fact 
New York 212/687-5001 
Datel Stores 

New = “ ae 
Compu 

pn 716; 6/244-5000 
NORTH CAROLINA 
Standard Computers 
Charlotte 704/399-0228 


Byte Shop 

Raleigh 919/833-0210 
OHIO 

Personal Computers 
Columbus 614/475-2007 
OKLAHOMA 

Бол енен Sounds 
Enid 405/233-3883 
SOUTH CAROLINA 


Byte Shop 

Columbia 803/771-7824 
TEXAS 

Computer Comer 
Amarillo 806/355-5618 
The Compushop 

Dallas 214/234-3412 
KA Electronic Sales 
Dallas 214/634-7870 
Computer Solutions 

San Antonio 512/341-8851 
UTAH 


Inkley's 

Salt Lake City 801/486-3921 
VIRGINIA 

Computer Works 
Harrisonburg 703/434-1120 
The Computer Place 
Roanoke 703/982-3661 
Home Computer Center 
Virginia Beach 804/340-1977 
WASHINGTON 
Computerland Store 
Federal Way 206/927-8585 
WEST VIRGINIA 

Computer Corner 
Morgantown 304/292-9700 
WISCONSIN 

Blue Lakes Computer 
Madison 608/257-4424 
CANADA 

Corvus of Canada 
705/474-5823 

GREAT BRITAIN 

Keen Computers 
602/583254 


CORVUS SYSTEMS, Inc. 


Listing 4 continued: 


DCONV3 


DCONVA 


CTBL 


DEFW 
; 16 BIT DIVISION 


: DIVIDEND = 
: DIVISOR = 


C,DCONV3 
A 


DCONV2 
HL,DE 

A 
Z,DCONV4 
сю 


CONVERSION TABLE 
10000 

1000 

100 

10 

1 


HLBC 
DE 


; QUOTIENT = BC 


REMAINDER 
DIVIE LD 
DiVi6] SLA 

RL 
ADC 
SBC 
JR 
ADD 


DIV162 
DIV163 


END 


=HL 


А,16 

С 

В 

HL,HL 
HL,DE 
NC, DIV 162 
HL,DE 
DIV 163 

C 

A 
NZ,DIV161 


START 


:UNDERFLOW 

:BUMP DIGIT 

:CONTINUE BUILDUP 

:COMPENSATE FOR UNDERFLOW 
:NON-ZERO DIGIT? 

;NO, ZERO, DO NOT RESET TRIGGER 
;ASCII TRIGGER 

TURN INTO ASCII (OR BLANK) 
‘STORE DIGIT 


‘COUNT DOWN 
;MUST SHOW А ZERO DIGIT 
ЈЕ ZERO 


316 BIT DIVISION 

:MOVE C REG 

‚МОМ B WITH CARRY 

:BUMP REMAINDER 

:16 BIT SUBTRACT WITH CARRY 
;UNDERFLOW 

:ADJUST 

‘SKIP SETTING QUOTIENT BIT 
‘BUMP QUOTIENT 
;DECREMENT LOOP COUNTER 
ООР TIL DONE 


Listing 5: Test program coded in the PL/I language for the ІВМ System/370-148. An 
optimizing compiler was used to run this version. Compilation is more efficient than in- 
terpretation in reducing execution time. This program also finds prime numbers. 


PRIME: PROC OPTIONS(MAIN) REORDER; 
DECLARE (C, D, M) FIXED BINARY(31) INIT(0); 
DO M = 3to 10000 BY 2; 

DO D = 3TO M/2 BY 2; 
IF MOD(M, D) = 0 THEN GOTO NOT— PRIME; 


END; 
С=С + 1; 
PUT LIST(M); 
NOT. .PRIME: 
END; 
PUT SKIP DATA(C); 
END PRIME; 


Text continued: 


7000 and constructed a disk operating 
system command (CMD) file. When 
run under the disk operating system, 


the test problem 


execution time was 


extended by 55 seconds. I attributed 
this delay to the 25 ms interrupt from 
the expansion interface and the pro- 
cessing required to service the inter- 
rupt and update the clock. This 
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amounted to about 4 to 5% 
overhead. Using the disk operating 
system BASIC, the T command to 
turn off the interrupt will speed up 
the execution of programs not requir- 
ing clock functions. Listing 4 
represents the Z80 assembly-language 
version of the prime number finding 
program. 


i 


к "W^ Ғы 


| 


ианә Г 


Even at 5:12 a.m., its hard to quit 


playing Personal Software" strategy games. 


A quick game before ing in can become an all-night 
session when you load any of the Personal Software" strategy 
games into your Apple? РЕТ” or TRS-80* They'll challenge, 
teach and entertain you. Апа now there are two new games— 
Gammon Gambler" and Checker King"—joining Bridge 
Partner,” Time Trek " and the best-selling Місгосһевв.” 
Gammon Gambler is a sure bet. With ten levels of skill, 
you can begin a novice and become 
an expert. Whichever level you play, 
the computer moves so quickly 
you don't have to wait. The 
program follows U.S, 
tournament rules, and in- 
cludes the doubling 
cube to spice up the 
game. Written for 
the Apple and 
PET by Willy 
Chapli 


lin. 

Checker King—you rini forgot 
how much fun it is! If you move and 
change your mind, take it back and move 
again—without a peep from the computer. 
Play eight skill levels. Add and remove 
pieces. Save three board positions for later 
play. And solve three challenging checker 
puzzles. Written by Michael Marks for 
the Apple, PET and ТК5-80. 

Microchess, the most widely used 
personal computer chess program, is a 
nearly perfect chess кч» н the total 
novice or the advanced enthusiast. Written 
by Peter Jennings for the Apple, PET and 
ТК5-80. 


"Apple is a trademark of Apple Computer, Inc.; PET is a 
trademark of Commodore Business Machines, Inc.; TRS-80 15 
a trademark of the Radio Shack Division of Tandy Corp. 
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Gammon Gambler 


Bridge Partner. You against the computer in over 10 million 
different hands of contract bridge. You can even specify the 
hands high card points. Written by George Duisman for the Ap- 
ple, PET and Level II TRS-80. 

Time Trek is easy to learn, dif- 
ficult to master and impossible to z 
forget. Take command of a starship 
in real-time action to make the gal- 
аху safe again. РЕТ version by Brad 
Templeton. ТК5-80 program 
by Joshua Lavinsky. 

Personal Software, Inc., 
also produces the VisiCalc™ 
program (the software that's 
revolutionizing personal 

computing), CCA Data Management Sys- 
tem, the Vitafacts series and otherexciting 
software for the Apple, PET and TRS-80. 
Now that you've read aboutthe Fer- 
| sonal Software programs, go see а 
| demonstration. For the name of your 
К nearest Personal Software dealer, call 
Me. (408) 745-7841 or write to Personal 
=) Software, Inc., 592 Weddell Drive., 

ZB Sunnyvale, CA 94086. 


Checker King 


STHAYEGY GAMES SAES 


Listing 6: Test program coded in assembler language for the ІВМ 370. Writing in the 
native language of this very fast machine, we obtain the shortest time for finding prime 


numbers from 5 to 10,000. 


LA R2,5 

SR R10,R10 

LA R6,2 

LR R8,R6 

LH R9, = H'10000' 
OLOOP LÀ R3,3 

LR R?,R2 

SRL R7,1 
ILOOP 5А R4,R4 

LR R5,R2 

DR R4,R3 

LTR R4,R4 

BZ NEXTO 

BXLE R3,R6,ILOOP 

CVD R2,WORK 

UNPK DATA(7),WORK + 4(4) 

OI DATA +6,Х'Е0' 

PUT SYSPRINT, DATA 

LA R10,1(,R10) 
NEXTO BXLE R2,R8,OLOOP 

CVD R10, WORK 

UNPK DATA(7),WORK + 4(4) 

OI DATA 4 6,X'F0' 

PUT SYSPRINT, DATA 


STARTING VALUE FOR TEST 
COUNT OF PRIME NUMBERS 

LOOP INCREMENT - INNER LOOP 
LOOP INCREMENT - OUTER LOOP 
UPPER LIMIT FOR OUTER LOOP 
STARTING VALUE FOR TESTING NUMBER 
COMPUTE INNER LOOP LIMIT 
DIVIDE BY TWO 

ZERO EVEN DIVIDEND PAIR 

LOAD ODD DIVIDEND VALUE 

R3 IS DIVISOR 

CHECK REMAINDER 

ZERO IS NOT PRIME 

INNER LOOP 

CONVERT PRIME NUMBER TO DECIMAL 
MAKE EBCDIC 

SET SIGN CORRECT 

OUTPUT PRIME NUMBER 
INCREMENT PRIME NUMBER COUNT 
OUTER LOOP 

CONVERT COUNT TO DECIMAL 
AND TO EBCDIC 

SET SIGN CORRECT 

OUPUT COUNT 


TURN-ON! 


Now have fuil computer control of up to 256 lights, appliances and even wall 
switches without special wiring. The SciTronics REMOTE CONTROLLER permits 
direct control of the inexpensive BSR remote line-carrier switches sold by Sears, 


Radio Shack and many others. 


HOW IT WORKS: Writing 3 control words to the controller board sends one of 6 in- 
structions over the a-c line to the desired switch. The instructions include any 
remote on, off, all off, any light bright, dim, or all on. Reading the board tells if 


busy. 


FEATURES: 

* FULL 8-100 COMPATIBILTY —all lines fully 
buffared, board address dip switch select- 
able to epan 65K. 

Жж FULL TRS-BO-1 COMPATIBILITY —board 
housed In attractive woodgrained case with 
power supply and connactor cable allows 
direct connection to ТЯ$-80-1 expansion port. 

Ж COMPATIBLE WITH OTHER SYSTEMS —com- 
bination of on-board seleci switches and 


APPLICATIONS: 


complete connector wiring information 
allows ease of use with Apple |i, PET, KIM, 
SYM, HEATH НВ, plus others. 

SYSTEM SELECT SWITCHES —chose active 
high or low inputs, addressed or ГО drive, 
parallel or serial entry, non S-100 Inputs like 
VMA, clocking on any transition. 

SIMPLE TO USE—sample software included 
for all systems listed, all IC's socketed. 


Ж Мака your entire home, business or apariment “computer controlled" 
Ж Save energy by controlling lights and appliances 
Жж Control lights and alarms for security systems 


REMOTE CONTROLLER BOARD 


$159. 


ENCASED SELF POWERED 


CONTROLLER FOR ТАЅ-80-1 


$184. 


remote awitches not included 
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Send check or money order to: 


SciTronics inc. 
523 S. Clewell St., P.O. Box 5344 
Bethlehem, PA 18015 


(215) 868-7220 


Please list system with which you plan to use controller. 
Master Charge and Visa accepted. PA residents add sales tax. 
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Test Problem and the 
Large System 

At the completion of the ТК5-80 
testing phase, I coded two versions of 
the test problem to be run on the IBM 
370-148. Listings 5 and 6 show РІ,/1 
language and 370 assembler language 
codings of the prime-number 
generator. The execution times show- 
ed little difference. The PL/I version 
(compiled, rather than interpreted) 
ran in 1 minute and 19 seconds of 
processor time. The test run in 
assembler language used 56 seconds 
of processor time. 

The best comparison between the 
two machine's capabilities is arranged 
by counting the number of instruc- 
tions needed to perform division; 
twelve for the TRS-80 (ten of which 
are looped sixteen times) and one for 
the 370. Performance difference is 
also indicated by the average execu- 
tion time of 1108 ys for the Z80 divi- 
sion subroutine versus 30.7 из for the 
DR (divide register into register) in- 
struction of the 370-148. This is a 
time ratio of 36 to 1. If you compare a 
less complex function, such as 16-bit 
storage-to-register load, the TRS-80 
performs closer to the 370 capability; 
the 780 LD HL, (п) instruction takes 
16 cycles or 9.008 us, and the 370 load 
halfword takes 1.958 из. The 16-bit 
load operation compares as a 4.6 per- 
formance ratio. Thus, it is shown that 
a single instruction comparison does 
not always represent the required 
work performance ratio. 


Conclusions 

The test program I chose can be run 
with the same results on both the 
TRS-80 and the IBM 370-148. There 
is a difference in system throughput 
and cost. Ап analysis of the TRS-80 
performance indicates that the adver- 
tised improvements of Level 1 
keyword abbreviations and Level П 
BASIC are present. The analysis of 
the TRS-80 BASIC versus Z80 
assembler language shows a signifi- 
cant improvement in assembler 
language, if you care to code the pro- 
gram that way or if you need the 
speed. 1 now have an answer for my 
friends at work when they ask about 
the speed differences between my per- 
sonal computer system and the im- 
personal [ВМ 370-148. m 


Having information at your fingertips can make your job a 
whole lot easier And thats what the CCA Data Management 
System is all about. 

With this Personal Software" package and an Apple II" 
or TRS-80" disk system, it will be far easier to keep inven- 
tories, customer lists, accounts receivable and payable records, 
patient histories and many more items. 

In fact, you can use the CCA DMS for all of your data 
management needs, rather than buying (expensive) or writing 
(time consuming) separate programs for each applica- 
tion. Thats because DMS lets you create your own 
filing systems, adapting itself to the types of records 
you keep. You specify the number and names of 
each data field —without any programming. 

With DMS keeping all of your нер кен € 
have to learn how to use one system. Th 
easier, too. Its menu driven, with plenty = 
prompts to help you create files and add, 
update, scan, inspect, delete, sort, con- гй Я 
dense and print data. Our yap A 
hensive 130-page ат, 
instruction manual even provid 
complete "how to" inventory d 
mailing list applications so you 
can start processing immediately. 

DMS is a very powerful sys- 
tem, with more file and record 
storage capacity than other data 
base programs on the market. 


po is a trademark of Ape Computer, 
ТЕ6-89 is a trademark of the Radio Shack 
s of Tandy Corp. 
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seme keeping йаки Our C CCAL Data | 
Management System solves them easily. 


And it also gives you greater data handling flexibility. To cus- 
tomize DMS, write add-on BASIC programs that read or write 
DMS files and perform any kind và processing you want. 

You can sort and print your data in nearly any form of 
report and mailing label you want. Sort data by up to 10 fields 
for zip code, balance due, geographic location or whatever. 
And print reports with subtotals and totals automatically 
calculated. 

The CCA Data Management System, written by Creative 
Computer Applications, has two years of field testing on other 


, microcomputers. Now Personal Software makes DMS avail- 


able on the ТК5-80 Level П and Apple II and П Plus 48k 
disk systems. And at under $100, DMS is also easy to afford. 
One demonstration will convince you how easy com- 
puterized record keeping is. Ask your Personal Software 
dealer to show you. To locate your nearest dealer, 
‚ contact Personal Software, Inc., (408) 745-7841, 592 
В Weddell Dr, Sunnyvale, СА 94086. 


Editorial Listing 1 continued from page 12: 
‘іле -thousendths із Line. Lhousandkihs 


An t INTEGER’ + €€1000 g disit? DIU factar 3! 
sigue i INTEGER! factor ік 10 $ factor 
ысыр ina + {seconds third }t END 
END 
arbre % sbsolule_tinegi ELBE Cbefore Period) 
гіпя tine 1 mbsclute Liae! Lime. unika [x (tima.units $ factor) + digit 
second _contactring | sbsolute_ting} END} 
third_centacturing 1 sbsolute_tiae} 
LobL.Lima 1 absolute_tineg? BEGIN Cuei.rarmsaslLler) 
tine.tolelitw { mbsalute.tise! FAGE( GUTPUT 92 
sprin. Lite i absolute. іаво? іве. ципів із 05 
e£urrant.. Ling $ abenlule_tiae} time.thousandths іт 0} 
Һа? ів } absolule_tiae} WHILE ¢(Ctieme.units=0) AND ¢ Lime, Lhousandthzeo?) DO 
dusrter_Lline t sbsalute_tine! GIN 
ghackiin_totalite § absolute_tinei factor {= 10; 
фиавы i msbsolule.iimei decisasl.counk іш 0} 
total duration ! absolule.Lines period ‘з FALSE) 
WRITELN s 5$ 
maximum $} exPosurest READLM a string d 
сіні ес) ірве | exrasurses? FOR i t= 1 TO LENGTH a string) DO 
rinsz.frames i sxrosursesi 
rurrent.shat { exposures} CASE a.ztrinstilJ OF 
“0” ,” i? ..” oe’ 3* »* 4* 9.075977 8“ p*3* 1 
Lten-shok.sroausPíns | PACKED ARRAYLO..93 ОҒ an.exerosure.dgialill add_a_digiti і)? 
transientshots t PACKED ARRAYCO..13 OF an.exrosure.detailií *.* 1 
period із TRUE 
PROCEDURE nsu. Pase! = 
UAR 
stuff 2 STRINGL 241) 
claar.scraen | CHARS END CWHILE} 
ВЕСТИ END (saL.ParaaetLer 2) 
С. tm ¢ 
clesr.sermen {= CHRC24)! PROCEDURE initialize 
WVRITECN( clear_acreenssluff 2} VAR 
MRITELM(* ы i ¢ INTEGER; 
MRITELM(^ ^) BEGIN Cinítializg) 
WRITELNM a) Б зы 7) 
EHD Cnew.rase)! eurrenl_tine units іш Qi 
currsnt.Ltine.ithousandihs i» 0) 
PROCEDURE seL.»araaetsr( VAR Lime | absolute.tiae н current кісі 1= 0% 
VAR Len —shot_srouringlO ).duration s 
в.яігіп ) STRIMGC 1281! Lan shot.-srourinsCll.duration іш 43 
і 1 INTEGERS ten shot_srouringl 2).duration tm 151 
sariod $ BOOLEANS Len -shot.sroueinst 31. duration t= 44% 
decinal.count t INTEGER! tan.shoL.sgrourinsL4J.duratLion t= 128; 
factors result 1 INTEGER! ten shot srourings( S].duration im 254; 
len.shot.srousiast 5 J. duration fm 5124 
PROCEDURE add.a.disit(i»gaition ? INTEGER)? Len.shol.srouPinsCt7 J duration іш 10241 
UAR Len shot. srouPinsC BJ. dur ation je 2048! 
digit 1 INTEGER! Len shol trouring? 3. dur atíon i» 4094} 
BEGIN FOR і Га 6 TO ? DO 
digit к шс niii Len.shot.sSrourinsCiJ.umit.afier {t= overheadiduration | 
IF peri 
BEGIN transient.shotsCÓOJ. duralion ta 4; 
dacimal.couni t= deciasl.count + if transieni.shotsC 1 2. duration le 32! 
IF daecimsl.count < 4 THEN FOR i 13 0 TO 1 DO 
= Listing 1 continued on page 98 


SPECIALIZING IN 


UALITY MICROCOMPUTER HARDWARE 


INDUSTRIAL e EDUCATIONAL e SMALL BUSINESS e PERSONAL 
BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 


2K RAM НЫШ ЕСЕ FULLY STATIC 
| MEMORY 


3 Serial Ports | HEB UP 
1 Parallel Port ғ НЕ ЕЕ № a QE S $279.00 


WIRED: $295.00 TAER | ШЕ "E x ; poe $310.00 | 


— 5 T ur m 


rr 


ІТ tiri a am ECT-100-F | 7 | TT-10 
Қ RACKMOUNT — i TABLE TOP 
CARD CAGES MAINFRAMES 
KIT: $200.00 | КІТ: $340.00 
e m EN WIRED: $250.00 | F нер: $395.00 


= aie т. чур E пыль = + 


POWER SUPPLIES, CPU's, MEMORY, ОЕМ VARIATIONS 763 RAMSEY AVE. 
HILLSIDE. N.J. 07205 


ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080 
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Operating Power 


І/ О5 Version 3.0 


8080/280 OPERATING SYSTEM 


The former TSA/OS has been A BIG SYSTEM OS 

significantly upgraded and FOR YOUR MICRO! 

improved... e True 'sysgen' for an optimized 

e New Spooler system for any hardware 

e Hard disk support e Support for most popular 

e Big files supported (over terminals, devices and systems 
200,000,000 bytes) plus user driver interface 

e New system support functions e CP/M* — CDOS' — 5005" 
and utilities compatible | | 

e Improved versions of standard | е Supports systems with multiple 
utilities disk types (two or more drivers) 

• New improved manuals "* Digital Research, Cromemco, SD Systems 


$150 gets it all /OS, SPECIAL OFFER 


spooler, utilities, manuals! 
(plus dealer configuration charges) for 


TRS 80 MODEL 11 — І/О5 


Now also available PLUS 


for the Radio Shack the Wp Daisy™ Word Processor... 


TRS 80 MODEL IlI! 
$550 


total price! 


хх NEXT MONTH x* 


І/Равса!" compiler 
I/SAL™ structured assembler 
...more to follow! 


ЖЖЖЖ Ж 


Software for /OS — TSA/OS — CDOS — 5005 — 
other 8080/Z80 ОЅ"М operating systems 


Сігсіе 61 on inquiry card. 


WHAT IF? 


WHAT IF 
interest rates climb another two points? 


WHAT IF 


we retire long-term debts earlier? 


WHAT IF 


we could increase our market share by 7% by 
hiring three more salesmen? 


WHAT IF 


a 30% increase in advertising could produce a 
5% increase in sales? 


WHAT IF 
passenger seat sales increase 4% per month 
for the next 24 months? 


WHAT IF 


gasoline price increases drive delivery costs up 1096? 


WHAT IF 


you had a tool to evaluate your "what ifs"? 


minimoclel 
is just such a tool. It can answer your "what ifs" 
in minutes, and you dont need to know a thing 
about programming to use it. 
minimoclel 
allows the business manager to build a model of any 
corporate activities. You provide the assumptions and 
MINIMODEL responds with a projection of how those 
assumptions will affect your sales volume, revenues, 
costs, profitability, cash flow or any factors you specify. 


minimoclel 
is completely flexible to permit virtually any 
combination of assumptions and event sequences. 
Model size is limited only by disc capacity. 


minimoclel 
is designed by professionals for the business 
manager who wants to know "what if?" 


minimoclel 
is currently available for Horizon S/D/Q, 32K and 
for TRS-80, 32K. (Requires CP/M and C BASIC) 
Other versions are in production — please enquire. 


minimoclel № 


9 5» 5» 8 à» BP € bà & WV à B аяз € €. о € 9 ә е е-е е b е à à bh 9? ева à з= е в 


FINANCIAL PLANNING ASSOCIATES 
55 University Avenue, Suite 600 
Toronto, Ontario M5J 2H7 


For Г] Horizon Г] Single ГІ Double О Quad. Density 
ГІ TRS-80 Model І. 


Please send Г] Minimodel $495 (U.S. Funds) 
L] Manual only $50 (U.S. Funds) 
О Send C.O.D. ($10 extra) 
C] Full payment enclosed $ 
Charge my [ ] Visa ГІ Mastercharge Acct. 3 


Expiry date Signature 

Name 

Address a 

City Stato. 2 
| have 8 


Please advise when Minimodel will be avaitable. 


"ті ә ә » 5 9 b 9? 9 * она 8 е э е б аа 
s p а е 9 - а а а а а а ә е ве а а 5. ә ә е е е е е е в а в е | 


" в ея 9 € юар ооо & ао фу ее € ә Өө б ә і е зе э ө т г 
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Listing 1 continued: 


LranstenL sholslil.wailafter із overhead durations 
$ з= *Freliminarg dala inilislizaliun'; 
new Pade} 
ШЕТТЕІМІ( 
*"A1ogtalitu" із defined as tiar from second La third contacts" ti 
s tem * Enler nueber of exPosures’ $ 
get ear ame leri duamy у 
pavinum {= duanuw.units: 
& i= ‘Enler nymaber of exeosures during LoLalitu'i 
REPEAT 
BEGIN 
det.Paraneter(dumhu); 
Lotal.ecliíese із dummw.units 
END 
UNTIL 
{tolal_eciiese > 0) 
AND 


іісізі. есіірат < maximum?) 
aim * Enler tine of totality in “seconds. Lhousandlins”’ i 
gel Раг sseler{ Line totality >? 
$ ir" Enter slack tine bargin (іл secondat i 
не Раг anaeler({ slack in_Lolality 0: 
erash.ahead t= TRUE 
END (101 21116}; 


PROCEDURE error abor li 

BEGIN 
әзілі» = 250% 
Lolal_eclisse ге 200; 
rinds.fra&es із 253 
WRITELMC^Unrecavarabig error in dala’ )i 
crsgh.ahead |= FALSE 

END: 


PROCEDURE subtracl.time(arb | absolule.Liagi VAR c ? absolule. Line ti 
EGIN 


c.ihousandths іш a,thousandths - b,Lhousandthsi 
вічаз із Oi 
ТЕ c.Lhousandths < О THEN 
BEGIN 
€.Lhousandths t= c,lhousandiha + 1000; 
tides із —] 
END; 
C.units 
ЕМІ» 


іс seunitey, ~ beunits + sinma 


PROCEDURE divide tise( 
VAR à : absolute.timei 
b : absolute (іше? 
n : INTEGER 


Hn 
фа < p DIV a } 
VAR 

Ааа : INTEGERL 16 Js 
BEGIN 
a,Llhüusandtihs із ОР 
a.,unils {= ф; 
а iœ b.unílsi 
а га g 3 1000; 
алта + b,tihousandthsi 
а ға п DIU п; 
P iz n DIV 10007 
IF г « 32768 THEN 
m.unit« f= TRUNCR D 
p = à - C1000 $ в); 
IF р < 32748 THEN 
23»thousandths із TRUNCI P) 
END; 


PROCEDURE add.Lime(a»b 1 absolula tirei VAR c i absoluie.Liag); 
BEGIN 


siska іс a.thousaendths + b.thousandlhes 

e-thousandths із візпа HOD 1000; 

c.unils t= g.units + b.uniis 
END? 


+ (sisha DIV 1000? 


т ані Print ііззәса i absolule_line 3? 
АН 


21000»2100 ! 6ТКІМСІІ В 

ВЕСІН 
IF a.Lhnusandlhs < 100 THEM 21000 t= “0” ELSE 21000 іш 7% 
IF a.Lhousandths < 10 THEN 2100 i» 70” ELSE 2100 із “'ì 
MRITELNCS*s.unít&Be* ." 221000271007a.thousandths } 

END; 


PROCEDURE norsalize tíninsi 
VAR 
a : INTEGER; 


ae sua_up.cinog(eing! INTEGER: VAR гіпа (озі 1 absaiute_ Lime 13 
VA 


ілдех,1 3 INTEGER; 
ія. гіпа | sbsolule. tiae! 


BEGIN 
rins.toLal.uni lis {= 01 
ring.lotsl,thousandths ін 0; 
FÜR à = 1 TD rinm.frames DO 
BEGIN 
this.ring,unite t= ді 
this_rina.thousandths ің transient shota rins Jougit.aflLer? 
add_timet Lhis ringering_totalering.toteal pF 
this.rins.thousandtihs f= transientosholsf{ ring J.durastiani 
мае ee UE нь 
END 


PROCEDURE sum.ur.sclirxe( VAR meclíi»us.Latal 1 absolule_tine ji 
UAR 


Ll his.shol 5 sbxolule.tine! 
indexeiet ! INTEGER? 
BEGIN 
eclipse_lotal.units іш 0) 
wclirzs.Lotal.thousandihs {= 0% 
FOR i іш I TD ісіні. есіігке 00 
BEGIN 


Listing 1 continued on page 100 


d Micro Data Base Systems., inc. 


THE DATA BASE SPECIALIST 


HDBS - HIERARCHICAL DATA BASE MANAGEMENT SYSTEM 


MDBS - OUR FULL NETWORK DATA BASE MANAGEMENT SYSTEM 
[HBS FEATURES [ADDITIONAL FEATURES iN Mbas — _ 


* HIERARCHICAL DATA STRUCTURES e HIERARCHICAL AND FULL NETWORK DATA STRUC- 9 EXPLICIT REPRESENTATION OF ONE-TO-ONE, ОМЕ- 
e FIXED LENGTH RECORDS TURES (CODASYL ORIENTED) TO-MANY, MANY-TO-ONE AND MANY-TO-MANY SETS 


e READMRITE PROTECTION AT FILE LEVEL е FIXED AND VARIABLE LENGTH RECORDS * RECORD TYPES MAY OWN OTHER OCCURRENCES 
| e ONE-TO-MANY SET RELATIONSHIPS ALLOWED | ® MULTIPLE LEVELS OF READ/WRITE PROTECTION UFTHESAMEREGURD.TYFE 
AT ITEM, RECORD, SET AND FILE LEVELS * ASINGLE SET MAY HAVE MULTIPLE OWNER AND 


MEMBER RECDRD TYPES 


FEATURES COMMON TO HDBS and MDBS 


STRAIGHT FORWARD USE OF ISAM-LIKE STRUCTURES 

SORTED, FIFO, LIFO, NEXT AND PRIOR SET ORDERING PROVIDED 

COMMANDS TO ADD, DELETE, UPDATE, SEARCH AND TRAVERSE THE DATA BASE 

NAMES OF DATA ITEMS, RECORDS, SETS AND FILES ARE WHOLLY USER DEFINABLE 
RECORDS CAN BE MAINTAINED IN A NUMBER OF SORTED ORDERS 

ROUTINES ARE CALLABLE FROM BASIC, PASCAL, FORTRAN, COBOL OR MACHINE LANGUAGE 
WRITTEN IN MACHINE LANGUAGE FOR MAXIMAL EXECUTION EFFICIENCY AND MINIMAL MEMORY USAGE 

SUPPORTS DATA BASE SPREAD OVER SEVERAL DISK DRIVES (MAX. B) OISKS MAY BE MINI OR FULL SIZED FLOPPIES OR HARD DISKS 
Also 
UP TO 254 RECORD-TYPES MAY BE DEFINED IN THE DATA BASE 
EACH RECORD-TYPE MAY CONTAIN UP TO 255 ITEM-TYPES 
EACH ITEM-TYPE MAY BE UP TO 9,999 BYTES IN LENGTH 


REQUIREMENTS NEW DYNAMIC 


* Z-80 APPROXIMATELY 18K MEMORY - RESTRUCTURING SYSTEM 
• В080 APPROXIMATELY 20K MEMORY— 


в IN ADDITION TO THE OPERATING SYSTEM, HOST LANGUAGE, MDBS-DRS FEATURES 
USER'S PROGRAM AND SOME BUFFER AREA | dcc 


* 6502 APPROXIMATELY 26K MEMORY 


ALLOWS ATEM, RECORD D AND/OR SET TYPES TO 
HDBS and MDBS PACKAGES INCLUDE 


BE ADDED TO OR DELETED FROM AN EXISTING 
DDL DATA DEFINITION ANUALE аяма ium UL Тһе usar specifies data struc- 
tures to be used in в Concise Ома nition Language L). The Data Definition Language 


MDBS DATA BASE. THIS ALLOWS THE USER TO 
RE-DESIGN A DATA BASE AFTER IT IS ALREADY 
Analyzer/Editor allows the user to interactively create and edit DDL Specifications and to 
initialize the data base for use based on these specifications. 


ON-LINE, 
(0 PAGE USERS MANUAL with extensive documentation of the Dats Base Menegement 


THIS FEATURE CAN ONLY BE ADDED TO THE 
MDBS SYSTEM. | 


T. GEME Them a ino ig routines mie Mae aer RUNS UNDER 
and deleting records, fatching rd med date items; and traversing the Mes тей ® CP/M* WITH MICROSOFT BASIC, COBOL AND 


dats structure. 
SAMPLE APPLICATION PROGAAM AND DOL FILES 
RELOCATOR TO AE-ORG ALL ROUTINES 
SYSTEM SPECIFIC MANUAL to show how to bring up our software on your computer 


FORTRAN 
e NORTHSTAR DOS WITH NORTHSTAR BASIC 
» TRSDOS" AND DISK BASIC 
e NEWDOS AND DISK BASIC 
e APPLE* DOS AND APPLE* SOFT BASIC 
* MACHINE LANGUAGE CALLABLE FORMS 
s OTHER FORMS IN DEVELOPMENT 


| HOBS — 280 VERSION 
B080 and 6502 VERSIONS 


MANUAL ONLY 
UPGRADE TO MDBS 


ЕЛЕСІ ous $750 MICRO DATA BASE SYSTEMS, INC 
NE ES gré д... «җа P.O.BOX 248 LAFAYETIE, ІМ 47902 


(3171 742.7388 


MACHINE LANGUAGE CALLABLE ‘ 
FORMS ADD $ 75 ADD $2.50 ($5.00 IF FOREIGN) 
ЧОЧ CASH ORDERS ған 
MDBS  DRS $100 НАМО ІМС AND SHIPPING. 
MANUAL ONLY $ Б INDIANA RESIDENTS ADD 4X. 


CP/M it à ragirtered tr&darnark of Digital Aesearch Corp. 
TRS-BD ix a regitered гәдетык of Redio Shack/Tandy Corp. 


Apple it а regicrered rredemark of Apple Computirse, Inc. 


Circle 63 on inquiry card. BYTE March 1980 99 


Circle 64 on inquiry card. 


COMPAS | : Listing 1 continued: 


Lhis.choL,.units іс 0% 


М inde: $= (i-1) MOD 104 
microsystems this.shel, thousandins ix Len.ghob.AdraueingLindez].wuasit.afhent 
| add. Lime( Lhis_shotrec lipase. Lokalseclipse_Lletal di 


this_shol.Lhoussndtha i» ten _shot.srouringl index].duration? 
add. linet Laisa shoLlreclipse_lotaiseclirse_lolai 3 


There is nothing like a gp 0 


PROCEDURE Freliminarwu.allocalian: 


BEGIN 
5 t= ‘Allaralian of Eclipse Times..." 
| теы.-ғаәйв? 


5 t= ' Тоізі time for eclipse = ‘i 
PrinlLl.iimet time._total ity ti 


URI TELNI Ф а рр pan а aa чай о eA ep ри к түг р-р з о-о ч PA ар чт aae Р "Р ү уң туч ea 2. E 


uhich.rinsd {= secondi 
«уа ир. rindi ОВР unich.rins)psscond.conLacL rins) 


в += “Тіһе required for second contact transient а "$ 
PrFinL Lise! second.contacL. ring? 


uhich.rina із Lhirdi 
sum. ur.ringi ORD whichoring te Lhird tconlLacloring 3+ 


= f= "Time required for Lhird contact Lransienl a .} 
Prinitl.LimgCLhird.conliact.rinsi: 


atg. tinei sseond.canLact.rins:ihird.coantack.rinsirins.time)i 
6 {= ‘Tatal lipe devoted іс diamond rins sequances= ‘i 
Print Limaj rinds. tinei 

divide linet nuarLgr.Limersecond.conlLach.rinss2)! 
але!” Anticipation Line for first diamond ring 
язь... тя auarter.ting 27 


H 
м 
т. 


А complete disk system for the Rockwell Aim 65. Uses МЕТТЕ,Н(“----------- "c -———— WT RR жалалы у 
the Rockwell Expansion Motherboard. Base price of | ин pT a a 
$850 {U.S.} includes controller with softwere in Eprom, print timet Lot_Line 3? 
S *$ f= Slack Lime margin а, end cf bplalıly = ‘i 
isk power su and one package uga print linet slack in_tolalitw 3 
disk p pply and packaged Shugart SA400 
Drive. divide time(halt_tiserring_tiner2}} 


ъ iŒ "Extra slack dug io diamand rins overlaps ay 


Print Lianethalf Line H 
add. linet Lol Limerslack in lolalilyerlLolal_dueatian H 


d к = < - 
224 SE 16th St. AMES, 1А 50010 "i nual oec nate s teer те | ER 
srint.limet LaLal dur ation 27 


Р.О. BOX 687 {515} 232-8187 и MR —— M гр 


? 
g&ublract.timet Lime tolalilustotal.duratianrmarsxin.lime?s 
$ ta * Difference is Lime љагчіп for allocalion = ‘i 
rPrini-Limetmarsin.iime]) 
END іргеіізміпағы. а 1 location 


Bi ai mor din_distersal? 
Rargin_rer_frane i absocolulg-time: 
i $ INTEGER: 
ЕЕБІН 
дігіне іва нагніп.сат.Ғгаан»вагніл,іішетісіні шіімрееі? 
FOR i = D TO ? Bo 
Len.shni.sraurinsLile.wsil.eflaer ia 
ten shotl_#rourinasliljswail_afler + 
{1000 № marsin_rer_frame.units) + 
aar din_per—efrane: Lhousandtisi 
5 is ! Mardin рег Lolalitw frame = *j 
Prinil.LlimetmarHin.mer.framee) 
END (marsin_dispersalji 


PROCEDURE final.miíilacalinn: 


BEGIN 
sum.uB.eclisssl tol ting 
жі! 4dtusted tine deyolegd to total Phase ж { 


PFint.Limmet Lol Lime)! 


add time! tot limersslack_in_totalitwr total duration ji 
add.timetC LolaluduralianrhalfetinerLobteal— вам. 

p iu^ Adsusled total tise совы! Тез E 
Print.Limet tolal_duralion ji 


aa 


uMRITELHt í————(——^A——————————————————————— Å % 


subiLe ас бі time. tobtaliturlLolal.duralionrearsin lime ji 
өзе” Mersin time afler allocation іп tolaliLw = e} 


your cp/m system! 


You can now assemble a 6502 program 


on your 8080/280 based system under: "s ue marsin Liae} 
cp/m, using all the powerful software шы аі 
fácillties: files, editor, efc. PR SRE DURE allocexposures: 
The аззегпімег will even give you a hex a 
flle ready for use on your 6502 system, It (maximum ~ tiotal eclisse} DIU 2i 
IF гіпа? е 2 THEN „abort 
ls formatted for KIM/SYM/AIM cassettes. Des? D қамалын -4 дан өлені 2 $ ring franes 221 
Industry standard 6502 mnemonics and а u Дае 
URITELLE’ 33 
commands. Basic version 5.0. M ‚шшс MAN HN — | 
8"cp/ m format diskette WRITELN” e i ‚ш: Mns тамы! T 
565,00 REM, Second diamond ring = Kc ANES M 
URITELNH( * TOTAL = 'imauimum)r 
URITELN'* 33 
AVAILABLE TO ORDER: SYBEX URITELH 203: 


WRITELN ‘Presse гвішгп Lo continue’ ji 
READLH( a3 
ЕНІ £alloc.mxPoszures)i 


AT By Phone: (415) 848-8233, 
Visa, МС, AmEx 


COMPUTER By май: Incicote quantity 
STORES Сезе. Pre-paymeni Dept. B3 


required á 
EVERYWHERE Per Add $1.50 ре 2344 Sixth St. BEGIN Cmormalize.Liminw) 
Е c Ea cA ы Berkeley, CA alloc_exeosures: 


Ivory) rreliminarw.alloralinni 
Tax: Са, please addiex 94710 Listing 1 continued on page 102 


100 March 1980 © BYTE Publications Inc Circia 65 on Inquiry card. 


(0 wilhoul changing exisling data. 


Уй 


CPIM* VERSION 2 FOR TRS-80* MODEL || NOW AVAILABLE 


ILI 
— 


DIGITAL RESEARCH 
(CPA FLOPPY DISKETTE OPERATING ‘SYSTEM - 
6 Packages supplied on diskatia completo with 8050 
astermdler, loxi edilor, 8080 debugger amd various 
НИ реа plux boll documentation CP/M available con- 
ligurad for most popular compuler/disk systetrs in- 
cluding Мочи Star Ботов, Double or Quad density, 
Анак B^ dinky, Helios И, Exidy Sorcerer, Vector MZ, 
Heath H17t o HB9y, THS-803. СОМ 3712 and сом 
Mero Disk plus many other configurations — 


ett the shell |. 
Lab. wrug 2 (not all lormats avaitable immediate ] 
à» wh 4ччвчцаечешне ттездеттеі! + Wi 
г MFM" .....;......................... 210027130 


Carper сени! 

O MAC — 6080 Macro Assembler, Full intel macro 300. 
nitions. Pasuto Ops include АРС, IRP. REPT, TITLE. 
PAGE, and MÁCLIB, 260 library Included. Produces 
intet absolute hex m тш кын "y a use 
SID [ane Бам} ЕЗІЛЕ) 


Г] ЗИ — 8080 symbolic petitum Full trace, pass count 
and brook-polnt program 1011000 syslem with back- 
Irace and hitogram utilities. When used өліп МАС, 
provides full symbolic peri ot memory labels and 


EIDOS etes нем. у 


O КБ5 — К Index Sequential Search Она com- 
бу рю Mutti-Keyod Index Sequantial and Direct! Ac- 
cess Ню management Includes duill-in шИйу tynge- 
tions for 16 or 32 tut arithmetic, string/intager convor- 
sion and sirmg compare. Delivered a5 а relocatabie 
hnkable module in Microsoft formal for use with 
FORTRAN-BO or COBOL-82, etc 1315/3231 


LI UE iouis. нее а fore 

1 мга, emanan of nme 

9 additional rus. а in language. Package includes 

em REL as described above, and о sam 
ғат 

To ficurmed users of Microsalt BASIC-00 МЕСІ) 

..3435/345 


+з+ sasa 


гай 


MICROPRO 


С] SUPER-SORT I — Sort. е, extract utility аз abso- 
іше oxecutable program ог linkable modulo in Micro- 
I" format. fixed or variable recards with data 

in binary, BCO, Packed Oecimal, EBCDIC, ASCII, 
Heating, fixed point, exponential, field justilied, ete. 
Even variable number of № per record! .$225/$25 


equaled values $T0/$15 
SUPER-SORT If — Above available ss absolute 
оно na seg АДД o crim DG van oniy ....... Posee eric rene P АЖ? 


TEX — Tent tor о croale paginated, page-num- 
bared and juxtiliad сору (rom source text Hes, direct- 
able to disx оғ printer 370/315 


DESPOOL — y m to permit simultaneous printing 
of баш пот mn while изет axecutes имиш ир- 
gram trom the console 


E 
m plat Counted / 


1 BASIC-88 — Olah Extended BASIC, ANS! compailble 
fh wiih tang variable ramos, "ПЕНЕН, спа 
fw variabla length 160 records . Р ей 


Г. BASIC COMPILER — Language экан wilh 
it; BASIC-B0 and 3-10 times faster execulion, Produces 
slandard Microsoft relocatable binary output. in- 
cludes Мас!о-80 Амо linkable to дих —— or 
COBOL-80 code modules ....-..... $3250/$25 


Г ЕОНТНАН-40-- ANS! 86 ere COMPLEX) EX) plus 
б; many extensione. includes relocatable обес сот» 
м a 3 9 loader, library ГЕ ue Ано in. 

O-80 (ape below) ..... $400/8415 


П ыа Level 1 ANSI "74 standard COBOL pus 
Ü том of Level 2. Full sequential, relative, and in- 
@ dexed liie support with variable fia names STRING. 
UNSTAING. COMPUTE. VARYING/UNTIL. EXTEND. 
CALL, COPY, SEARCH, J-dimensional! arrays. com- 
ty and abbreviated conditions, nested IF. Power- 

ш) intérgclive actoen-handling extensions. includes 
compalible asembler, linking loader, and relocat- 
able Hbrary manager as deacribad under мА 


әі4!ттееезіӛт e зетечФтоеФтоеитечт 


ж.ж. -— mos 


Г] MACRO-EO — 00607280 Macro Asembler, intel and 
Zilog mnemonics supported. Relocstabia linkable 
@ сири. Loader, Libra Manager ма тар Reter- 


ance List тача malugod 1NI 
[7 XMACRO-86 uim » = and 
(p utility fealuces Mnemonics 
slightly medii i бы: Companion data 
shoot атадай 82737925 


Г} EDIT-86 -- Very fant random access text sditor tor toxi 
(0) wilh or тИһоші Не numbers. Global and intra-jine 
amati "imas Fila әкеме келер — 


MICRD FOCUS 


[Л STANDARD CIS COBOL — ANSI '74 COBOL stard- 
{© ad compie fully validated by US. Navy losis 10 
ANS! lave 1 Supports many foeaures to level 2 n- 
cluding dynamic loading of COBOL modules and а 
tu! ISAM file facility, Algo, program segmentation, 
тіге debug and powerful Interactive extansions 
to supper! protecied and unprotected CAT screen 


formatting fram COBOL programs used w 
dumb terminal 3850/52 


С] FORMS 2- CRT всісәп editor. Output в COBOL ums (А 
(D descriptions for copying Into СІЗ COBOL programs. | 
Augtomalically creates а query and update program о! 
müeoxed fils using CAT profecied and unprotecied 
&creon lormais Мо programming ахропепсе needed 
Oulpul program ices compiled by CIS COBOL 
(standard) % 5200/20 


t» «?.. yose + 


вацерафая 


ГІ HDAS — Hisrarchica! Data. Base Syslam. CODASYL 
ermnigd with FILEs, SETs, AECOADs and (TEMs 
which aro ан user defined АСО, DELETE. UPDATE. 
SEARCH, and TAAVEASE commands supported. SET 
Ordering rd sorted. FIFO. LIFO, пелі or prior. One to 
many si relanionahip supported Read/Write prolec- 
Шой al the FILE level Supports FILEs which extend 
over mullipa Порру оғ hard disk devices. 


ГІ MODAS — Micra Data Base m. Full network data 

base with ali laniurea ої plus miltl-ievel Read? 
олесіюа for FILE, SET, RECORD and ITEM. 
mpresantation of ола to оба, опе 10 many. 
талу 10 many, and many 10 ола SET relationships. 
Sup multiple owner and multipie record types 
wihin SETs HOGS Ilas are fully compatible 


ІЗ MOBS-DRS — MOAS with Dynamic Restructuring Sys- 
fom option which allows atteting MOBS dals bases 
when fw {ТЕМЕ RECORDs, or SETs are needed 


HDBS-Z80 persion .. 2. .............. 
MOGBS-ZH0 маган . ................. - 
MDBS-DRS-2390 version ........ ........ 

8080 Version meilable at $75. exirà. 


780 version requires 20K НАМ, 6080 version requiren 
24K RAM [Memory tequiremants ate additional із 
GRM and applicalian program ) 


When ordering HD88 of Бш» please рер" it the 
version required ін Tor 1) Microsoft LED FOR- 
TRAN-B, COBOL-B5. BASIC COMPILER, 2 MBASIG 
4 ХХ. or 3) ВАЗІС-В0 5. 


Shoppi 
List Моло — 


д 


(П GENERAL LEDGER — 


SUPER-3ORT tfi — As 1) without ainda | 
$125/$25 


hb*4850929d-RKb*t9t444-h60 b EE ь 2-04 Hes E 


WORD-STAR — Мапи driven visual wind processing 
зүзет for use with standard terminals. Text format- 
ting performed on screen Facilites for text paginate, 
page number, justify, canter and underscom. User 
сап print спе document while simuttanecusty editing 
a second. Edit facilities include global search and 
replace, Read/Write to other (әлі tiles, block move, 
etc Requires CRY tocminal with addressable cursor 
positioning узел о 3442442 


© for production maling a р Аз above wiih ороп 


Фекчаача 9 + 


for production mailing of personalized documenta 
with mail isl from Datastar or NAD $575/$25 


С) WORD-STAR Customization Notes — For sophisticated 
users who do noi have one o! the many Шалдағд 
terminal ог printer ee in the distribution 
version of WORD-STAR НА/100 


9 WDRO-MASTER Text Editor — іп one mode has super- 


Pr wir 


gai of CP/M's = commands including global search- 
a and гар = а , forwards and backwards in іне іп 


idee [uil screen editor for users with 
serial шел: әле thon ‘erminal .3125/$25 


Г] DATASTAR — Professiona! forma control entry and 
diepiay system for hey-to-disk data capture. Manu 
driven with built-in learning aids Input field verifica- 
tion by length. maak, attribute (Le, uppercase. lower- 
case, numeric, auto dep еіс). Built-in. arithmetic 
capatiiities using keyed data, constanis and detrreed 
values. Visual fegdback lor ease of forms design. 
Files compatible with ali CP/M-MP/M supported lan- 
guages. Requires 32K СРМ .$350/335 


teeen 


[] CBASIC.2 Dhik Extended BASIC — Non-mteractrvee 

% BASIC with pseudo-code compiler and runtime in- 
terpreter. Supports іші Ша control, chaining, іп p 
end extended precision variables, etc. ...91 


Я PASCAL/M — Compiler generates P code from en- 
tended language, implementation of standard PAS- 
@ CAL. Supports’ overlay struciute through additional 
procedure calis and (ће SEGMENT procedure type. 
Provides convenient sirin oo Sin handling capability with 
ihe added variablo ING, Untyped files allow 
memory image UO. une SEK CP/M 5350/4320 


PASCAL/Z — 200 natives code PASCAL compiler Pro- 
duces optimized, ROMable re-entrant cade All inter- 
lacing to CP/M is through the support library. The 
packago includes compitor, companion mactro-as- 
sembier end source for Ihe library Requires 56K 
and 280 CPU. 

Version 2 includes all of Jensen/Wirth except variant 
records -8275/825 


Version 3 Upgrade with variant records and rires 4 
expecied 3/80 


{1 PASCAUMT — Subset ot dinis RU. s c 
8 мел ROMa3ble 6080 machine code. Symbolic debu 
q ger included Supports interrupt procedures, CP 


pP 5511 hardware floating point Version Э includas 
Sets, Enumaration and Record dala typos. Manual 
СМА explains BASIC 10 PASCAL conversion. Source for 
the run time package requires MAC (Seo under Digi- 
„У tal Research). firquiros 32K 8250/0390 


e UO and Lr language interlace. Rea! vati- N data initialization and static and 
P лт can be FCO. software floating point, or AMD E fiers. Documentation includes ~ 


STRUCTURED SYSTEMS GROUP 


Inloractive and fiexiblo system 
ff providing proof and raport ойр Customization of 
COA croatod interactively Multipio branch account- 
ім; centers. Extensive checking performed at dala 
entry for proot, СОА ay ete Journal entries 
may be batched реки to posting. Closing procoduro 
путасу hacks up input files. Now includes 
Statement of Changes іл Financial Position. — 
CBABIC-2 w4*vwwxutbbumteoot?ve 915917 %1250/425 


redit departments. Interface іс Ganora) 
vided Н bolh арыл used "apres 


[1 ACCOUNTS PAYABLE — Provides aged sisiements 
Н af accounts by vondor with check writing for selected 
invoices Can be used alone cr with General Ledger 
and/or with NAD, Педиігез CBASIC-2 .$1250/$25 


С] PAYROLL — Floxihie payroll system handies weekly. 
ff bi-weekly, somi-monthly а «aped payroll periods. 
Tins, bonuses, г advances, sick pay, 
vacation pay. iðn time sre all рап ої 
the payroll г піз government required pari- 
ойс reports айа wail md 12 multiple SSG general 


ledget accounts Roques CBASIC-2 $12507/525 


ГІ INVENTORY CONTROL SYSTEM — Peitorms control 
Tf funciiana of adding and depleting stock нот. add- 
ing пам Hams and deleting old Мате. Tracks quantity 
of dems on hand, on order and back-ordored. Op- 
bona! hard copy audi! traii is avaitatue. Reports in- 
cluda Mastar Нет List, Stock Activity, Stock Valua- 
Bos and На-оғдағ Liai Надитав CBASIC-2 $1250/$25 


es o) 


Software Гог most popular BOBO / 280 computer disk systems including 
NORTH STAR, ICOM, MICROPOLIS, DYNABYTE DB8/2 & DBB/4, EXIDY 
SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, MECA, B" IBM, 
HEATH H17 & H89, HELIOS, IMSAI VDP42 & 44, HEX, NYLAC, 

INTERTEC, VISTA V80 and V200, TRS-80 MODEL! and MODEL Ii, 


ALTOS, OHIO SCIENTIFIC, DIGI-LOG andIMS 5000 formats. 


Рисан sofort dixiribunios ол B" alngla 
19 д formal із тиры whith 
Га, mer шылығын њав will bu added. 


бағалу dpketies 
addiposal бань, 
= —ÁÀ 
ыы, асыла 
O ANALYST — Customizod data езтігу and zoporling чуз- 
+? fem. User specifies up to 75 data (юта рет record. 
jnimactivo data oniry, tolritrval, and update (нс Му 
makes information management easy. Sophisticated 
report generalor provides customized горог using 
selected records with multo ув! yeah- points for 
мт. Requires CBASIC-2 ,.., ..$250/$18 


[3 LETTERIGHT — Program to create. edit and type let- 
lors or other dacuments Has facilities, Lo enisr, gis- 
play, delele and move Юж. with good video screen 
presontation,. Designed to intograte with NAD for 
form icttor mailings Requires CHASIC-2...$200/$25 


Г] MAD Name and Address swloction system — intorac- 
tive mail fis! creation and maintenance program with 
output as full reports with reference dat» or restricted 
intarmatioe for mall labels Transtor system lor ex- 
traction and tíansíor of neus tGcords to crente 
new filos. Hequirea CBASIC-2 . 


D G80RT — Fast sort/merge program for thes with fixed 
record length, variable field tength intormation. Up Io 
live ascending or descending кй "- іы ol 
input (ies creafed ......-....... .$100/$20 


GRAHAM-DORIAN SOFTWARE SYSTEMS 


Г: GENERAL LEDGER — An on-line system; no batch- 
ing іл required. Entries to other GRAHAM-DORIAN 
accounting packages are automatically posted. User 

{1 establishes customized C.O.A. Provides transaction 
tegester, record of al өлігіне. trial balances and 
monthly closings. Keeps 14 month history and pro- 
vides comparison of current year wiin previous year. 
Requires CBASIC-2. Supplied in source ., $995/835 


All Lifeboat programs require CP/M, unless otherwise stated. 
EY em anm 


= ығ 
Шаман domnm 


Г] ZDT — 280 Monitor Debugger io break anc examine 
Мы) registers wih standard Zilog/Moshtak mnemonic dis- 
menn dau. $35 when ordered with 280 Devei- 
opment ackage -штезиктецае>акетшеттенти 153/119 
Г] DISTEL — Disk based disassámbler to Intel 8080 or 
TOL Е" "tel or TOLXt kating жа cross ralar 
ance hioa, or ten en ops oral. 
Rune on 8080 . Fassio 
Г} DIS1LOQ- Аз DISTEL ю Puog'Mosiek тындап 
& les Runs on 200 only . „95710 


Г] ХАЗМ-68 — Нол-тасго «банал with nested 


-x4A 


condilionals and full га of pseudo rations. Ая 

tombles trom standard дм M mngmonics 

to into! hex А А . Oe 
O XASM-85 — Аз XASM-BA " мов Technol 

6500 series mnemonica «side cene 


| TEXTWRITER ili — Тех! formatter ж уйу and рап!- 
бі nate letlers and oiher documents Special features 
incl«do insertion of text during execution from wher 
disk files ағ console, permitling тесіре documents 
16 be created from Nnked [rsgmentis on other fies. 
Наз facilities tor sorted іпдек, tabio of contents and 
footnote insertions, Ideal for contracts, manuals, ste. 
Now compatible with Electric Penciu^**"" prepared 
lilas . 5125420 


[] POSTMASTER — А ceno page гар) та! 

Я ІІ maintenance tha: wi a complets ШУ m 
Features inchida ab recor begun; X ЖЕ 
production. A form letler program is included which 
shat or бойи» 


1 уефа s . = sir} 


мм provides neat lethers on single 
=. lorma. Compalibte with HAD files. Requires 


OMASI . 1. а н аъ mtm 5150/7215 


ACCOUNTS PAYABLE — Maintnins vendor Hist and / g MEME. Interactive тауа йін mystam using 


chock regisier. Perlorms cash flow analysis, Figxibur 
= wiites chocks bo spocilic vendor for curtain іп- 
¢} Voices or can make partial! payrvenis. Automatically 


posts 10 GRAHAM-DORIAN general le Or типа ab 
etand alone sam ирдин a. ee in 
sowco ... . 8995/1238 


П ACCOUNTS RECEIVABLE -- — trial кеге te- 
а, pols, prepares staiomenis. ages accounta and rec- 
Фа ords invoices. Provides complete informalioo describ- 
tt ing customer payment activity, Песаіріз can be 
posted to dilfasent ledoor accounts. Entries aulo- 
matically updato GRAHAM-DORIAN generat ledger 
of rung as stand alone system. Requires CHASIC-2. 
Supplied in source 295/135 


п — SYSTEM — Maintains employee master file 
$ Computes раугой withholding lor FICA, Federal and 
State taxes. Prints payroll register, chocks, quarterly 
tt reports and W-2 forms. Can generate ad hoc reports 
and employee form letters with mali labels, Requires 
CBASIC-2. Supplied in source .. . г, 8590/8358 


F. INVENTORY SYSTEM -- Captures stock levels, costs, 
)9OufCeB, talos, oges. turnover. markup, etc. Trans- 
action inlormaiion may be entered lor reporting by 

1! salea man, Туре ol sale, date of sale, ате. 
available bom tor accounting and decision making. 
fisqures CBASIC-2. Supplied in source — .$£590/$35 


JOB COSTING — Designed tor џепееві contractors. 
(i: To be used interactivoly with other GRAHAM-DORIAN 
% accounting packages racking and analysing ex- 
11 ponsos. User establishes customized cost categories 

and job phases, Pormits comparison of actual voraus 

estimated costs. Automatically updates GRAHAM- 

DORIAN general er or runs as stand alone s 

tem. Requires CBASIC-2. Supplied in source $995. 


APARTMENT MANAGEMENT pn — e 
managemoni &yslem for rece e and security de- 
posis of apartment projects. tures daia on va- 
tt cancies, rovonues, eic. for us trend snatysis 
Daily герой shows late rents, vacancy notices, va- 
сапсзав, income lost through vacancies, eic. Aequires 
CBASIC-2. Supplied in source ........... $580/535 


ica REGISTER — Maintains files on daily sales. 


за фонарь рие ... 


Ғіме ane funds pay and pes Tracks ваіез, 
рө, nds. з and total net deposits. 
plied in source . 50/34 


H Requires CBASIC-2. 
C — interactive interpretive system for teachin 
9 os cent Manual includes e 
full source | , £75840 


|| BOS C COMPILER — Supporis most major кайдай of 
** language including Structures, Arrays, Pointers, ro- 
cursive function evaluation, linking toader and ti- 
brary. Floating point function library included. Lacks 
ester сіпяз epoci- 
E C PROGRAM- 
MING LANGUAGE" Бу Kornighan and Ritchie. 


*4945904 5959449599954 + 31 


реза чех 


5495929424 


Г] WHITEBMITHS C COMPILER — Tho ultimate іп $ys- 
ІШ tems soltwase tools. Produces faste: coda than Pas- 
ca! with more oxtensive facilities. Conforms to the 
full UNIX*** Version 7 C language, described by 
Kernighan and Richie, and makes available over 75 


functions for performing ИО, string manipulation and 
storage allocation, Linkable to Microsoft REL files. 
Requires GOK CP/M Seerweseorerersett bb 2/$30 


D POLYVUE/8U — Full screen editor for any CRT with 
XY cursor positioning. includes vertical and horizon- 
taj scrolling, interactive search and La. сқ A „а 
matic tox! wrap around for word processing 
tons for manipulating blocks of tert, and compre. 
hansivo 70 pago manual Р 


ГІ POLYTEXT/RO — Text tormaiier for word processing 
(& applications Justifies and paginates source text fies. 
Will gonerale form letters. with Ew Нена and 
condh lona! processing. Support for Базу Wheel 
printers includes — — тең and ma- 
lion оритта!ол 2. „3885/1115 


Г] ALGOL-50 — Powerful "—— — com- 
piter leaturing — tue time dynamic alloca- 
tion o! memory Very compact (24K total пар ays- 
fam implementing almozi al! Algol 60 report features 
plus many poworful extensions including string han- 
dling direct disk addresa МО віс. — 280 


———— gf 


.Жөта 


Г] 280 DEVELOPMENT PACKAGE — Conaists of: (1) disk 
& file bno editor. with global inter and inlra-lina isciti- 
lies; (2) 250 relocating assembler, Zilag/Mostok mne- 
monics, conditional assembly and cross referonce 
tablo capabilities; (3) ей inpr Lm abro- 
lute Intel Бок disk iiie . .$95/820 


"CP/M is в trademark of Digital Research, 
**28015 а trademark oi Zi w , Іле. 


s TRS-80 is s trademark of Tandy Corn. 


TCP/M fos Haath, ТА$-80 Model | and PolyMorphic 
8513 зге modilred and тим use specially compited 
versions of кузет and applications software. 

ttRecommended sysiem configuration consists of «AK 

CPM. 2 full size disk drives, 24 z 40 CRT and 132 
column printer, 


ы Modited version available for use with CP/M as hr- 
Plemenied an Heath and THS-80 Modal | computers 


(OUser licenses agreement ter this product must be 
ond miumad io ШоБоа! Associalos before 
shipment mary bo mada. 


(a) This product Includes/eXciudes the language manual 


recommended іп Sundrias and Molions above, 


“The Softwares Supermarket cg а табеті o! Ldeboal Assocéles 


associative lags to rolHewe information by subacti. 
Hashing and random access used -" ий нее, 
Яецчисв CBASIC-2 -— 8125/3125 


[2 XYBASIC interactive Process Соло! BASIC — Ful! 
disk BASIC teatunes plus unique commands [o han 

die bytes. rotató and shill, and to teal and sal bits. 

Available in Integer, Extended and ose металл. 

Integer Disk or Integer ROMablo 295/325 

Extended Ork ov Extended ROMabla .. ..5395/925 


Г] SMAL/&BO Structured Macro ананна Lengnege— 
Package of powellul general purpose lexi таста 
processor and SMAL structured language compiler, 
SMAL із an sasembler 00:20 with IF-THEN-ELSE, 
i aah all limi =n, — END con- 
elructs 4 875/416 


СІ SELECTOR I!i-C2 — Data = — to create 
and maintain multi Key dala baret, Prints formatted 
зое reports wiih numerical summaries or mailing 
labole. Cores wilh sample epplications, including 

] Salos Acthity, inventory, Payables, Receivables, 
Check Register, and Client/Patieni Appointments, elc, 
Requires CBASIC-2. Supplied in source $283/82 


О GLECTOR — General Ledger option 10 SELECTOR 
11-22 interaciive sysiom provides lor сист шой 
СОА. Unique chart о! pe ypas insure proper 
double entry уы balance зе, 
P&L statemen s. Two үз record allows 
lor statement ges in 'inanc 


| ровот тё 
Supplied in source. Requires SELECTOR C2, 
CBASIC-2 and 52K system $250/$25 


O CPM/374X — Has full range ol functions fo creata or 
re-nàmo ал IBM 3741 volume, daplay directory infor- 
mation and edit the data set contents Prov! їшї! 
{йө translor facilities botwean 3741 volume daia sels 
and CP/M Шев ............. iini 


BASIC UTILITY DISK — Сопа!ма of: (1) CRUNCH-14 

— Compacting шу to reduce Ihe size and increase 
lw speed o! programe іп Mictosolt BASIC and TAS- 
80 BASIC. (2) DPFUN — Double preciston subroutines 
іш compuling mneteen transcendental functions ki- 
cluding square (oot, natural log, log base 10, sin, arc 
віл. hyperbolic ain, hyperbolic arc sin, alc. Furnished 
in source on diskette and documentation . 850/335 


|] THE STRING ВІТ — 
йй ding. Routines 


РУКЕ 


ee — Utility то link one алайы ю va alto 


Ені ынд. p “85ТА dg Hows file transie al іші 
datn spaced to hex), with CAC block 
control check Jod vey 

nulomatic retry 


detection and 
do Full wildcard 
oxpantions lo вап baud with wiro. 


300 baud with е t. i Both ends nood 
ona, Standard аљ n talk to one another. 
Compatible TRSDOS v venden also svallabia $150/$5 


Xk k KKK 
SUNDRIES & NOTIONS 


C] HEAD CLEANING DISKETTE —Cleans the drive Rend’ 
Vite haad іп 30 seconds Diskette absorbs све 
ozida particles, fingerprints, and olhar lore poo 
cles that might hinder the performance of 
head ae potu cn 
5" of 8° à i tor 

ҮЛ FLIPPY DISK K- —, ала Tl In] 
modify single sided 5%” diskallea lor use of second 
aide in siglo sided drvas a tee Чан 


D FLOPPY SAVER Protection tor contet holes of 5" 
Норру diaka Only 1 пәндегі per diskette. Kil contains 
centenng post. pressure (со! tough 7-mil mylar rain- 
forcing rings installation 10018 and rings (or 25 MA 


utes ЕТ. . eh я» 
Re-orders of rings only ._. $7.05 


Г] PASCAL USER MANUAL AND REPORT — Ву Жери 
and Wirth. The standard textbook on the 
Aecommended tor use by "TUE. dent 
Разса/ЫТ uters 


rUe =n у 


L] THE C PROGRAMMIHG LANGUAGE — By қағбаға 
and Ritchio The standard textbook on thea 
Recommended X use hy = C. M с, and 
ВАНИЕ C users . à 


nd Whi 


Ehron еты асау ts 
ушшпп and lornaty 
eq Wonn Star angle 
«ble ot quad densidy 
ІВМ «тір of 2D 256 
Alhwe һо! 
Micipyoles Мен) | coe Н 
She” toll socio (Macr 
COM! SD Systems 
Dynabpylot etc 
Prices F OH Маңғ York 
‚ handang and 

"Бақа охна 
Мапцгй гой Apolcatus 
мум price et 
sequent 


trurtnase 
The sale of вас! 


| E г | , й 
Lifeboat Associates, 
2248 Broadway, МҰ, N Y. 10024 


(212) 580-0082 Telex 220501 


Listing 1 continued: 


aardin_diseersals 
Tinal.skincsLian 
EHD (^ormalirze.timind2: 


PROCEDURE avait cue? 
BEGIN Cauail.siart)J 
ЕМІ) Санаі «ілгегін 


PROCEDURE diamond.rins.bursti 
BEGIN (diamondring. burak} 
EHD (dísabond.rins.bursi2i 


PROCEDURE Lotalilyt 
ВЕСІН fioLalitw) 
EMD CLolalitu23i 


PROCEDURE sumaarizrewi 
BEGIN Csguabasrize) 
MRITELHC^Press return Lo end erogran’ 9% 
КЕЙПІН ж > 
END Csummar izej} 


ВЕСТН Cacli=ae.eonitorsisulatian) 
thitislized 
normslize_tinina? 
зна cubi 
dianond.rinsd.bursii 
leot atitut 
uait cual 
diamond гіпа. burat} 
&H nariz 
ЕНП, fariirsp.honilor.simulation?) 


Listing 2: Preliminary allocation steps. The first stage of the exe- 
cution of the program is this listing of an interactive sequence to 
determine the independent variables of the simulation. 


Preliminary dela initialization 
“totality” is defined es tine from second to third contacts 
Enter number of exposures 


259 
Enter number of exposures during totality 
298 
Enter lime of totality in "seconds. thousandihs* 
248 


Enter slock tise margin (in seconds) 


Exposures вер: 
First diasond гіш = 25 
Totality = 200 
Second diamond ring = 25 


TOTAL = 258 


Press return 10 continue 


Editorial text continued from page 12: 


time is calculated as the difference between all the time 
commitments and the total time available during totality. 
(Half the time required for the diamond ring effects is 
assumed to take place during actual totality, so that the 
transient effects will be bracketed in time.) The margin 
time must be equally divided among the individual shots 
during totality. The procedure “margin-dispersal” is used 
to divide the margin by the number of totality exposures, 
then add this amount to the “wait-after” field of each of 
the ten unique totality exposure specifications in the 
array “ten-shot-grouping.” 

Finally, the procedure “final-allocation” reports on the 
actual allocation achieved by recalculating the margin 
time. This second margin time calculation reflects the 
allocation's effect. In photo 3, the value of 0.17 seconds is 
well within the limits of human hand/eye coordination 
by yours truly. (Hand/eye coordination will be used to 
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Listing 3: Final computation. Using a brute force technique of 
adding up various time intervals, the program arrives at this 
calculated model of the parameters. It first sums up the required 
time budget for all the events that must happen. The difference 
between this value and the time of totality is a margin value. 
This value is then evenly allocated to the timing of exposures 
during the main part of the eclipse. In the example, 1 have 
assumed 250 exposures total, 200 of which occur in the main 
portion of a 240.0 second eclipse event with a 6.0 second margin 
for manual timing at the end of the main sequence of totality. 


Allocation of Eclipse Tines.. 
Total tise for eclipse = 248. 906 


5. 186 
5.889 
18.998 
2.558 
lime devoted to lolalily = 282.908 
Slack tise sergin at end of totality = 6,008 
Extra slack due to diemond ring overlaps с 5.456 
Total шы comai (led before sorgin alloc. = 214. 4s 
Difference is line margin for allocalion = 
Mergin per totality frame = 8.127 
Adjusled time devoled ір lota] phase = 220,388 
Adjusted іріп! lime сомы ім = 239.838 
Margin tine after allocation to totality = 6.178 
Press return to end progras 


Тізе required for second contect trensient 

Tise required for third conlact transient = 

Total tise devoted lo diamond ring sequences= 
Anticipation tise for first diesond ring = 


al Rt ESE НУ 


observe the digital wristwatch set to Universal Coor- 
dinated Time and pick the precise time to start the real- 
time sequence of the program by hitting any key on the 
Apple keyboard. Later in the eclipse, the second diamond 
ring event (third contact) will be initiated by a similar 
procedure while watching the eclipsed sun.) 

As it stands in listing 1, the program still must be filled 
out with the actual details of procedures “await-cue,” 
“diamond-ring-burst,” “totality,” and “summarize.” 
These are all relatively straightforward procedures, 
which will execute the real-time process of the eclipse 
observation. Other details to be verified include the 
actual model of the bulb-release exposure event (ie: what 
fixed overhead time is associated with the mirror 
flip/shutter opening action of the mechanism), calibra- 
tion of a Pascal “do nothing” timing loop running with 
the Apple II's crystal clock so that the entire program exe- 
cutes all exposures within the time set by the model, and 
so forth. I will have more details on this in a forthcoming 
editorial, as I complete the model and finish verifying the 
system concept. 

The most important concept here is the very real 
machine-independent viability of a high-level language, 
such as Pascal, in designing and then communicating the 
idea of a program. The functional simulation stage of my 
eclipse control program is now complete in concept and 
awaits some final details to be added over the next week 
or so. When it is done, going from the functional simula- 
tion tc the actual eclipse control program I bring with me 
to Africa will be achieved by the simple act of recon- 
figuring the textual displays for a more limited 40-column 
output display and making multiple, redundant copies of 
the software on floppy disks for my travels. 


Gircle 66 on inquiry card. 


Oregon Software Introduces 


The Pas 
Software Tool 


OMSI PASCAL V1.2" 


We at Oregon Software are pleased to announce that V1.2, our improved version of 
Pascal-1, is now available. The value of Pascal in computer software design is becoming 
widely recognized, and our V1.2 version contains significant enhancements in ease of 
operation and reliability. 


A comprehensive tool: 
In a single, carefully-designed package, Pascal V1.2 is 
1 the tool you need for each stage of software development. 


CODE & V1.2 Pascal compiler: 
COMPILE 


| Pascal V1.2 has a fast, highly reliable compller to give 
you executable code quickly . ` . 


V1.2 symbolic debugger: 

= 71 The symbolic debugger traces source statements and 
variables and includes breakpoints and other interactive 
features. 


V1.2 ргоШег: 
The profiler lists statement execution frequencies so you 
can streamline your coda for speed. 


| Transports to many operating systems: 

— —] Pascal V1.2 source transports to any RSTS/E, RT-11, 
RSX-11, or IAS operating system. Object executes on 
any PDP-11, LSI to VAX, with more target machines 

Ito follow. 


OPERATE & 
MAINTAIN 


Oregon Software guarantees the performance of Pascal V1.2. We also include in the 
purchase price our technical support during the first year of operation. 


Write or call for more details about Pascal V1.2. Ask to see our user manuals, example 
programs, and benchmarks. 


РОР RSTS/E, RSX, VAX, and 1AS are trademarks of Digital Equipment Corporation, 


Oregon 
Software 


2340 S.W. Canyon Road * Portland, ын 97201 * (503) 226-7760 • TWX: 910-464-4779 


^i Es “ря 
INTERNATIONAL DISTRIBUTORS | v CE 
Australla: Sydney; Canada: Vancauver; England: Stafford; Japan: Tokyo; 
Network Computer Services Valley Software Hourds Computing Ltd. Rikei Corporation 
390-3877 (604) 524-9741 07B5-44221 03-345-1411 
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Listing 4: А camera interface test program. This Pascal test рто- Bar Codes and Home Brewing . . . 

gram exercises the camera shutter control interface of figure 1 by Progress Reports 

alternating the state of Apple II Game I/O annunciator output As of early December 1979, we received some ex- 
ANO. citing word about the state of manufacturing of bar- 
code-reader wands. This word comes from John Sien 
of Hewlett-Packard's Optoelectronics Division in Palo 
Alto, California. Hewlett-Packard has just completed 
the formal announcement of a truly inexpensive op- 
tical bar-code reader, which will be available from 


РЫНАН Letst.inLactacel 

{ihag prosrams wrilten Deceaper 25, 1979 за dasidned to teat oul 
the interfece La the Nikon В0-2 molor drive by alternately 
sellina Lhe state af auipul transistor 02 іп response to carríase 
return characters. 8 delay count set bv а nuli FOR statesent 
16 used to allaw repealed actuation with s вілітие Liae betueen 
Dutieut stale changes. А variant record technique із used іп the 
FascsBl sattware of the $racedure "ref.aesoru" in order іс set and 
resel the output bit aL absolute addresses COSS and C059 hexadeciaal. 


› stocking distributors of their component lines, 
чи possibly by the time you are reading this issue of 
sl 
umen.shuLler.addregs = -16295 (sets АМО oulrul Lo "143; BYTE. 


cloge.shutter address т -16296 (resets ANO cutput Lo "072% 


- The bar-code reader interfaces to transistor-tran- 


reiterations © 1НТЕСЕК; 
itket $ INTEGERS 
ч; CHARS 


PROCEDURE геї. тегогы address $ INTEGER Б 


і this precedure uses the variant record Lachnious Lo 
reference an address Passed to it as а 14 bil sisned 
INTEGER. The Apple-1! hardusre will set ог reset Lhe 
annuncialor outputs of the Gane 1/0 connector if the 
arpropriatle addresses are sisely referenced bu а ғгоягавһ. 

д 


ГУРЕ 
etre = TCHAR: 


aeaoruaceass = (painter ‚пиаре ) 

Lthasa 1% 3 duaks alalenent reauvired bw the suntax of 
Pascal variant records such au "agmoru" below, The 
varianti recard “trick” is nal the most elegant ызы 
ta reference an absolute hardware addresses since ій 
геоцлгия an intleeenlLation-derendenl assuselion sboul 


variant recorda. уві (һа, a 16 bit sídned tun’s Coa»lenenti 


INTEGER ізге вағре bit for bit into the 14 bil positive 
intoser value of эл address stored іп a Pascal roinler 
nata Lyfe. 

33 


арыоғы ы 
RECORD 
CASE &uborw.access OF 
Pointer 1 (a.Poinisr : ptr): 
s number : (a.nusber $ INTEGER) 
ND s 


VAR 
ачпыз : телосу 
апчсһаг ! CHARS 


BEGIN 
anuhute.a.number i= sddresei 
anuchar f= anwbwtle.a_rointert 
END Craf.nmamaoruli 


PROCEDURE end_exrosures 
BEGIN 


WRITELN( ‘Motor drive nou fires... and shutter cocks’ )i 
ref memaryw( close chu l ler _sdderess ) 
END (Ceand_sxpoaaure)? 


PROCEDURE slarttexeouur e] 
BEGTN 
WRITELN( ‘Shutter arena with а "click**»; 
ref _meecru( oren_shutter_addreds ) 
END €startexnposuredi 


FRIICEDURE chansa_reitlerationas 
PEGIN 


WRITELN(C ‘Enler inteser tine 94015“ count’ 33 

Wk [ ТЕН“ told count uas = ‘ er@itleratianar’ 279) 

REAULN! rei ега і опр 9% 

IF rex Leral:0ns ^ і THEM reiteralions і 1$ 

17 reiterations > 2500 THEM reiterations {= 2500 
ЕНИ [ehandse reiterationsdi 


BEGIN 
feilerations iea 1000; 
FOR i із 1 TO 1000 ІШ 
BEGIN 
FOR ш t= 1 TO reiteralions Dds 
WRETELNI $k Shutter is now closed ФЕ” Ы 
ВЕСА Не ¢ 33 
12 a = * ' THEN 
ELSE IF e = *N' THEM changde_reiteraLliona 
ELBE IF в = Е” THEN 1 із 10001 

start_exPeosurei 
FOR Ш f= 1 TO reiteratians DOF 
ЫЕТТЕСМ stytt ShulLer is now open Stegge” 35 
READLNHt & м 


*W^ THEN chanse.reiterations 
ELSE IF ч в Е THEN i t= 10004 
end.msurosurm 
р 


EHU, 
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sistor logic (TTL) or complementary metal-oxide 
semiconductor (CMOS) logic with three wires: signal, | 
ground and power. It enables an individual with a per- 

sonal computer to read Universal Product Codes {as 
on grocery items) or PAPERBYTES bar codes, or a 
host of other possible machine-readable printed for- 
mats. This reader costs a mere $99.50 in single quan- 
tities from a distributor and much lower in manufac- 

turing quantities. | 

John reports that there is a great deal of interest 
from one or more microwave-oven manufacturers in 
using bar codes and this reader to transfer individual 
cooking programs from food-packets or recipe books 
into the oven's control circuitry. 

This product is the same bar-code reader used with 
the Hewlett-Packard HP-41C calculator for the distri- 
bution of miscellaneous user-submitted programs. In 
short, now that the single enabling piece of hardware 
is widely available in an inexpensive form, bar codes | 
have arrived. 

Returning to the subject of my homebrew 6809 pro- 
ject, I have put off further work until return from the 
eclipse trip early this month. In a personal analogy to 
concepts held dear by many of our readers, I have 
pushed the homebrew 6809 down on my internal pro- 
cedure stack, in order to execute a higher priority pro- 
cedure that has a definite, celestial time deadline. The 
stack will be popped up upon return from my trip, so 
the next installment of the 6809 homebrew project can 
occur no sooner than the issues of BYTE published 
early next summer. W 


Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful to 
our readers. For a more formal description of procedures and 
requirements, potential authors should зепа а large (9 by 12 inch, 
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US postage 
affixed, to BYTE Author's Guide, 70 Main St, Peterborough NH 
03458. 

Articles which are accepted are purchased with a rate of up to $50 
per magazine page, based on technical quality and suitability for 
BYTEs readership. Each month, the authors of the two leading 
articles in the reader poll (BYTE's Ongoing Monitor Box or 
"ВОМВ”) are presented with bonus checks of $100 and $50. Unso- 
licited materials should be accompanied by full name and address, 
as well as return postage. 
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THE MICRO 
BARRIE 


Yesterday, microcomputer meant micro 
performance. Once you outgrew jt, you had to step 
up to a mini. Which meant a big step up in price. 

Today, there's the new Altos ACS8000-6 single- 
board microcomputer system. 

It's the first system for the OEM, small business- 
man and personal user, that offers minicomputer 
performance and minicomputer storage capacities — 
at a microcomputer price. 

MULTI-USER, WINCHESTER STORAGE, 

FLOPPY BACK UP: $14,260. 

The new Altos ACS8000-6 is а highly advanced 
Z80* based microcomputer system with high-speed 
RAM, floppy disk and Winchester hard- 
disk controllers, DMA, six serial and 
two parallel І/О ports and the AMD 
9511 floating point processor all on 
asingle board. A typical four-user 
system configuration with two 
megabytes of Shugart floppy 
and 29.0 megabytes of Shugart 
Winchester storage, including = 
CPU and 208К bytes of RAM, 
costs only $14,260— com- 
pared to $30,000 or more for 
a similar minicomputer system. 
And that adds up to mini 
performance at less than half 
the cost! 

MULTI-USER EXECUTIVE 
SUPPORTS FOUR 
INDEPENDENT USERS 

RUNNING CP/M** 
COMPATIBLE PROGRAMS. 

This revolutionary new microcomputer system 
features an Altos-developed Multi-User Executive 
(AMEX) software program that's unique in two ways. It 
includes a multi-user CP/M capability and the ability 
to handie Winchester-type hard disks. This advanced 
Z80 operating program supports four independent 
CP/M compatible programs in any of six popular 


languages: BASIC, FORTRAN, COBOL, PASCAL, 
APL, C, and a large assortment of additional 
business application packages. AMEX is compatible 
with both the 1.4 and 2.0 versions of Digital 
Research's CP/M, which means programs based 
on either version can run under AMEX without 
modification. 

With AMEX at the helm, your Altos 
ACS8000-6 system can support up to four simul- 
taneous users with 4BK bytes of RAM each plus 
58 megabytes of Winchester storage and 4 mega- 
bytes of floppy back up. And that adds up to the 
first microcomputer to give you the power and 
performance of a minicomputer. 
SINGLE-USER, HARD-DISK 
SYSTEMS START AT $9450. 

The Altos ACS8000-6 
series. It's a barrier breaker 
in every sense. Our entry- 
level, single-user, hard-disc 
system with floppy back 
up is priced under $10,000 
and even our 4-user CP/M 

model is available for 
under $12,000. And all 
configurations are easily 
upgraded. For specific 
details about pricing or 
performance, call or write: 
Altos Computer Systems, 
2360 Bering Drive, San Jose, CA 
(408) 946-6700. TELEX 171562 ALTOS SNA. 
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FRANCE ТО INTRODUCE HOME TERMINALS: The French Postal and Telecommunications agency 
is undertaking a project to put a computer terminal in every home. According to a report that ap- 
peared in Business Week magazine, the government agency intends to give all telephone customers 
a free two-way video display terminal, in lieu of printed directories. À similar machine that can send 
and receive a full page of text in two minutes will also be offered for under $500. Over 1000 ter- 
minals will be installed early next year. Each terminal is expected to cost the agency less than $100. 


IBM MOVES TO ASCII: Until now you either did it the ASCII way or the IBM way. In other words, 
all IBM communication was done in Extended Binary-Coded-Decimal Interchange Code (EBCDIC), 
while all other computer manufacturers used the American Standard Code for Information Inter- 
change (ASCII). Anyone who haa tried to interface an IBM terminal to а non-IBM system has en- 
countered the problem. 

Now ІВМ has introduced their first product that uses ASCII, the model 3101 video terminal. 
Depending on options, prices range from $1300 to $1520. These units can be ordered over the 
telephone, and IBM installation is not required, as is the case with all other IBM products. The unit, 
largely made in Japan, qualifies for discounts up to 20% —a new departure for IBM. 

IBM has apparently been forced to compete with other computer component makers on their level. 
This may be the forerunner of a new IBM marketing philosophy for small-computer systems. 

Rumor has it that IBM will become more aggressive in the small-computer market with 
enhancements to its 5110 tabletop computers. Look for IBM to increase the number of "retail stores" 
for small-business computer systems to 200 by the end of 1980. Most of these stores will be in branch 
offices of the General Systems Division. 


TANDY, APPLE AND ATARI ASK FCC FOR DELAY: Atari asked the Federal Communications Com- 
mission (FCC) to delay the effective date of the waiver of rules for Texas Instruments (as previously 
reported in the January 1980 BYTE News) until а rulemaking proceeding on television-interface 
devices is completed. Atari cited allegedly illegal action by the FCC in granting the waiver and 
noted the potential increased radio and television interference. After two weeks consideration, the 
FCC rejected Atari's request. 

Tandy Corporation and Apple Computer Company asked the FCC to delay the deadline for com- 
pliance with the FCC's new radio frequency interference (RFI) standard, which is due to go into ef- 
fect on July 1, 1980. Both firms have claimed that this is too short a time to change manufacturing 
processes and order the necessary components. 


LATEST RUMORS: Designers of Radio Shack's successor to the TRS-80 Model I have changed their 
minds and will employ Microsoft for writing the BASIC interpreter and operating system. Motorola 
also made a bid to do this software development; however, Microsoft ended up with the contract. 
Radio Shack had been planning to call the unit the "TRS-90," but the firm is now leaning toward 
"TRS-80/COLOR." . . . It is rumored that Sony and Texas Instruments have reached an agreement 
whereby Sony will sell Texas Instruments’ personal-computer systems in the United States under the 
Sony name, with a Sony Trinitron color video monitor, instead of the Zenith monitor Texas In- 
struments is currently using. . . .Microtype Corporation will soon introduce а $250 electronic 
typewriter with RS-232 input/output (I/O). It will use a daisy-wheel-like printing method, and it will 
print 15 characters per second. Look for it by the end of 1980. . . . 


RANDOM NEWS BITS: Burroughs has introduced a 6 megabyte floppy-disk drive. It holds two disks 
on a common spindle and uses four data-transfer heads on a common assembly. Cost is only $1950 
in original equipment manufacturers quantities. . . .GR Electronics Ltd of Santa Monica, California, 
has introduced a pocket ASCII terminal in a case the size of a standard pocket calculator. It has 
forty keys and transmits the 128 ASCII character codes. It has an light-emitting diode display and 
Btores thirty received characters. It has an RS-232C interface (110 or 300 bits per second), requires 
5 V at 400 шА for power, and sells for $395....Hewlett-Packard (HP) has introduced its personal- 
computer system. The system costs $3250 and is being manufactured at HP's Corvallis, Oregon, 
calculator division. See page 60 in this issue for a report....Godbout Electronics, Oakland Airport, 
California, plans to introduce an S-100 processor circuit card that contains both 8088 and 8085 
microprocessors on the same card. The 8088 is a 16-bit processor with 8-bit I/O (it executes 8086 ob- 
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In 1975, Microsoft wrote the first BASIC 
interpreter for the 8080. Today, hundreds 
of thousands of microcomputers run with 
Microsoft software. And tomorrow—a full 
line of system software for the 8086 and 
28000. With microcomputer software, 
nobody does it better. 


BASIC Compiler Microsoft's BASIC 
compiler is the ideal software tool for the 
development of BASIC applications pro- 
grams for resale. Compiled object code for 
any application may be distributed to your 
customers on diskette or ROM, thus safe- 
guarding the source program. And execu- 
tion speeds with our compiled BASIC 
code are faster than with any other 
BASIC. Highly optimized, compact 

object code means maximum efficiency in 
any application. The BASIC Compiler 
supports ali the language features of our 
BASIC-80 Interpreter. Comes with macro 
assembler and loader. Runs with CP/M, 
1818-11, TRSDOS. $395. 


BASIC Interpreters for 8080, Z80, 
8086, 6800, 6809 Language features 
above and beyond any other BASIC have 
made Microsoft's BASIC the world's most 
popular interpreter. And now three new ver- 
sions are available for the 8086, 6800, and 
6809. The latest releases of BASIC-80 and 
BASIC-86 support the new WHILE condi- 
tional, plus CHAINing of programs with 
COMMON variables, dynamic string space 
allocation and variable length records in ran- 
dom files. All versions have double precision 
arithmetic, full PRINT USING, tracing, 
renumbering, edit mode, and many other 
features. BASIC-80 for CP/M, 1515-11, 
TEKDOS: $350. BASIC-86 standalone 

on SBC 86/12: $600. BASIC-68 for FLEX: 
$200. BASIC-69 for FLEX: $250. 


COBOL-80 Compiler The bestim- 
plementation of the world's most widely used 
programming language is COBOL-80 from 
Microsoft. As small business applications be- 
come not-so-small, COBOL-80 is ready with 
powerful use of disk files, data manipulation 
facilities, CHAIN, segmentation and inter- 
active ACCEPT/DISPLAY. Plus three- 
dimensional arrays, full COPY facility, 
indexed and relative files and an optional 
packed decimal format that saves on mass 
storage by as much as 40%. Comes with 
macro assembler and loader. Runs on 
CP/M, ISIS-Il, and TRSDOS. $750. 
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NEW . muSIMP/muMATH-79 
Atlast, a sophisticated math package for 
microcomputers. muMATH performs mathe- 
matical operations efficiently and accu- 
rately. Useitto solve equations and simplify 
formulas; or perform exact arithmetic, sym- 
bolic integration and differentiation, infinite 
precision integer arithmetic and symbolic 
matrix inversion. muMATHis an invaluable 
tool for engineering and scientific applica- 
tions involving lengthy, analytical computa- 
tions. Itis also an ingenious teaching method 
for all levels of math from arithmetic to 
calculus. muMATH is implemented in mu- 
SIMP a highly structured language for 
complex symbolic manipulations. muSIMP/ 
muMATH Package, CP/M versions: $250. 


NEW — muLISP-79 LisP—the 
lingua franca ofthe artificial intelligence 
world —is now available in this efficient, low- 
cost version for microcomputers. Features 
include dynamic allocation of storage re- 
Sources; program control structures such 
as an extended COND and a multiple exit 
LOOP; user functions defined as CALL by 
Value or CALL by Name; and 83 LISP func- 
tions. muLISP-79, CP/M version: $200. 


NEW ХМАСКО-86 Forthe 
development of 8086 programs, our new 
XMACRO-88 cross assembler has just been 
released. It supports the same features as 
our MACRO-80 assembler. Develop 8086 
programs now on your current CP/M, 1515-11, 
or TEKDOS system. $300. 


NEW  dMicro-SEED DBMS ityou 
are developing applications software in- 
house or bundling hardware and software for 
resale, a database manager could be the 
software tool you've been looking for. Micro- 
SEED is the first CODASYL compatible 
database management system to run with 
CP/M; and Microsoft's FORTRAN-BO has 
been implemented as the host language. 
When an application becomes limited by trad- 
itional floppy disk file handling, but remains 
overpowered by the cost and mainte- 

nance of a minicomputer, the solution is 
Micro-SEED. $900. 


FORTRAN-80 Compiler Micro- 

soft FORTRAN-80 is the most complete 
microcomputer FORT RAN available. It 

has all of ANSI-66 FORTRAN (except 
COMPLEX data), plus unique enhancements 
foruse inthe microcomputer environment. 

An extensive library of single and double 


precision scientific functions, too. Comes 
with macro assembler and loader. Versions 
for CP/M, 1515-11, TEKDOS. $500. 


MACRO-80 Assembler The most 
powerful microcomputer assembler on the 
market today is Microsoft's MACRO-80. It is 
fast, and it supports Inte!-standard macros, 
relocation pseudo-ops, conditionals and list- 
ing controls. MACRO-80 comes with a relo- 
catable linking loader and runs with CP/M, 
1515-11, and TEKDOS. $200. 


EDIT-80 Text Editor Random access 
to floppy disk files makes EDIT-80 the fastest 
microcomputer text editor. It's the essential 
tool for creating and maintaining all files. 
EDIT-80 includes FILCOM, a file compare 
utility. EDIT-80, CP/M version: $120. 

Prices quoted are USA domestic only. 
OEMs should contact Microsoft for prices. 
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ject code). А user can run the standard CP/M operating system on the 8085 to handle all I/O 
devices, and use the 8088 to run software such as a multi-user BASIC system. The processor card 
will drive 24 address lines (16 megabytes of memory space), and has a direct-memory-access (DMA) 
peripheral controller. . . .Heath Company has decided to resume production of the H8 8080-based 
microcomputer system. Surprisingly, the sales of the H8 have increased, despite the introduction of 
the Heath/Zenith H89 integrated Z80-based system. Apparently, with its plug-in bus construction, the 
HB is more to the liking of hobbyists who prefer to configure their own systems. Also, Zenith is now 
producing the assembled Heath H19 video terminals on one of its television set production 

lines. . . .Mattel Electronics and General Instrument are about to start testing a television attach- 
ment that can receive a variety of video games sent over cable television. . . .McGraw-Hill, The New 
York Times, Times-Mirror, and Time Magazine are considering setting up systems which would allow 
personal-computer users to access their data bases. 


HIGH-DENSITY 5-INCH DISK DRIVES: Micropolis Corporation and several other floppy-disk drive 
makers have announced 5-inch floppy-disk drives with a density of 96 tracks per inch (tpi). Forty- 
eight tracks per inch has been standard, while some firms have sold 77 tpi drives. 

The Micropolis disk system will read older 48 tpi disks by skipping every other track under sott- 
ware control. The new drives will range in capacity from 436 К to 1064 К unformatted bytes and will 
cost between $450 to $570 each. 


PERSONAL COMPUTER SYSTEM DELIVERIES DELAYED: Texas Instruments (TI), Mattel Elec- 
tronics, and Atari have all experienced delayed deliveries of their personal computer systems in the 
past few months. Delays were due to a shortage of parts, which restricted production of these new 
systems. Atari did not start shipping units until October 1979, and TI did not start until November. 
Quantities were severely limited during the Christmas season. Mattel did not even start shipping un- 
til after Christmas. In all cases, the companies claimed that “silicon shortages" caused the delays. TI 
and Atari had promised to start deliveries in August. This problem is common throughout the com- 
puter industry, due to an unexpectedly high demand for integrated circuits. 


DATA-STORAGE ADVANCES PREDICTED: А San Jose, California, market research firm has releas- 
ed an interesting report on the future of microcomputer storage systems. Creative Strategies Interna- 
tional predicts that during the next two years we will see the introduction of new, low-cost 5-inch 
and 8-inch Winchester-technology disks, new sizes (4-inch and 6-inch) of Winchester drives, "back- 
end" processors (disk controller and data base manager), and on-line archives in both video-disk 
and cartridge-tape form. 

Low-cost, B-inch floppy-disk drives and digital cassettes are expected from Japan. They will be 
mass-produced Юг intelligent-typewriter and home-computer applications. Prices of floppy-disk and 
Winchester disk drives are expected to drop to less than one-third of current prices. 

The new small Winchester disk drives, or micro- Winchesters, will have storage capacities starting 
at 1 megabytes and removable disk modules about the size of an 8-track audio tape cartridge. The 
back-end processors will be available by the mid-1980s. They will combine Winchester-disk- 
controller and data-base-management functions in large-scale integrated circuits, with fast parallel 
architecture, content-addressed memory, charge-coupled memory systems or bubble memory. On 
the other hand, 8-inch floppy disks should reach the 5 megabyte capacity by the mid-1980s. 


BUBBLE MEMORY STATUS REPORT: Bubble memory has developed considerably during the past 
year. Device size has jumped from 64 К bit, serial shift-register architectures to 1 megabit 
major/minor-loop, block-replicate architecture. Four megabit devices, organized as 4- and B-bit 
words, are expected next year. Áccess times have dropped from hundreds of milliseconds; under 10 
milliseconds is expected by the end of 1980. Five companies, Fujitsu, Intel, Plessey, Rockwell and 
Texas Instruments, are now competing for a share of the developing bubble memory business. Three 
more companies, Hitachi, Motorola, and Siemens, are expected to enter the market this year. 


SPEECH-SYNTHESIS TECHNOLOGY IMPROVING: А year and a half ago when Texas Instruments 
introduced its Speak & Spell toy with voice output, the experts were amazed at is voice quality and 
low cost. Now single-board synthesizers, which can be easily interfaced to computers, are available 
from Texas Instruments, the Votrax Division of Federal Screw Works in Troy, Michigan, and 
Telesensory Systems Inc (TSI) of Palo Alto, California (TSI specializes in products for aiding the 
blind). Even IBM has added voice output to a typewriter. Further, Texas Instruments has now made 
available a low-cost voice synthesizer chip set for use by game and appliance manufacturers. 

The Texas Instrument synthesizer stores words in its memory and thus is limited to 180 standard 
words, plus up to 180 words stored in external read-only memory. On the other hand, the Votrax 
unit is programmed with 62 phonemes (sound units) and can form an unlimited number of words. 


110 March 1980 © BYTE Publications [nr 


NEW POWER FOR. 
YOUR APPLE FROM _ 
MOUNTAIN HARDWARE. 


“ ROMPLUS 


NEW EXPANDABILIT Y. * Works with Integer BASIC, RAM or ROM Applesoft, 
ROMPLUS + is a peripheral board whose added features апа DOS. | 

can turn the Apple * computer into the most powerful * And more...quick to learn. Easy to use. 

personal computer available today. е Software support provided on disk includes 


demonstration programs and two Editors that allow you 
BU nh ce — to define your own characters or keyboard macros. 
Me вх 50565 0 accepi nawidua | SOPHISTICATED FIRMWARE. 
асатезваче 2K НОМ5 or EPROM’. Keyboard Шегі In addition to the Keyboard Filter ROM, ROMPLUS+ 
rogans offers five sockets for ROM or EPROM, plus "scratch- 


олады ы ONU P да сайы pad" RAM. And, sophisticated firmware оп ROMPLUS+ 


including: r i > 
- allows one, two, or more of its chips to be used simul- 
Upper and lower case letters. The only system that taneously for programs longer than 2K. 


offers keyboard input and standard shift key operation. 


* Multiple user-defined character sets. EXPANDED UTILITY. È 

е Colored or inverse-colored letters. Many software programs really ought to be utilized 

* Keyboard macros — two key-stroke, automatic typing ої aS firmware. ROMPLUS+ makes that an actuality for 
multiple, user-defined words or phrases. Including the Apple by providing six additional ROM sockets. 
BASIC and DOS commands. AT YOUR DEALER. NOW. 

* Mixed text and graphics. $169. Complete and tested. Including the powerful 

* Improved cursor control. Keyboard Filter ROM and full documentation. Ask your 

«STOP LIST and END LIST. dealer for a demonstration. 


LEADERSHIP IN COMPUTER PERIPHERALS 

300 Harvey West Bivd., Santa Cruz, СА 95060 

(408) 429-8600 

Sounds great. 

Г] Please send me all the details on ROMPLUS- and 
Keyboard Filter. 


Name 


—  X— — «ао uX— ee қалар — — ee à — 


*Trademark of Apple Computer Inc. 
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The voice quality of present units is acceptable but still leaves much to be desired. Most listeners 
agree that the Texas Instruments' unit produces better quality voices. There is no doubt that next 
year we will see a larger number of devices and appliances with voice output on the market, some 
possibly with voice input. 


ANALOG MEMORY DEVELOPED: Sanyo Electric Company of Tokyo, Japan, recently reported at a 
Institute of Electrical and Electronics Engineers conference that it has developed a nonvolatile 
analog memory. The memory permits the direct storage of analog signals, eliminating the current 
technique of digitizing the analog signal and storing it in binary form. Analog memory could greatly 
simplify the circuitry used in voice and music synthesizer equipment, as well as in such applications 
as television tuning. 


TANDY TO ENTER DISK DRIVE BUSINESS: Tandy Corporation has agreed to form a joint floppy- 
disk manufacturing venture with Datapoint Corporation. Final approval is still pending from the 
boards of directors of both companies. Tandy currently buys floppy-disk drives for its Radio Shack 
computers from Shugart Associates, Control Data, and Tandon Magnetics. Datapoint makes their 

own units under a license from Shugart. Last year, Tandy attempted to purchase Perkins Elmer's Or- 
bis floppy-disk operation for $2.2 million, but was outbid ($2.5 million) by Siemens. 


DUAL-SIDED FLOPPY-DISK AVAILABILITY IMPROVES: In 1977, floppy-disk manufacturers started 
showing prototypes of their dual-sided floppy-disk drives. Shipments started in early 1979, but the 
firms soon ran into production problems. The double-sided drives caused excessive wear on disks 
and had other reliability problems. Manufacturers now have apparently learned how to manufacture 
these drives reliably and are finally getting into quantity production. 

Last year a total of nearly 250,000 8-inch drives and 500,000 5-inch drives were made. It is ex- 
pected that well over 1 million 5-inch drives will be made this year, and that nearly 30% will be 
double-sided. 


RADIO SHACK TAKES ACTION TO PROTECT TRS-80 TRADEMARK: At the opening of a recent 
microcomputer show in Boston, federal court injunctions were served to three exhibitors, ordering 
them to immediately stop selling or distributing anything with the characters "TRS-80" written on it, 
and to hand over all such items and literature to Tandy-Radio Shack for disposal. Further, Radio 
Shack demanded $10,000 for damage done to Radio Shack by each of the three companies. 

Radio Shack claimed the companies were using the TRS-80 trademark illegally and in such a man- 
ner that people would think they were buying Radio Shack products. Further, Radio Shack claimed 
that business was being stolen from them, and that should the products prove defective, Radio 
Shack's reputation would be damaged. 

The exhibitors had no prior warning of the injunction. Two of the exhibitors immediately appealed 
the injunction, pointing out that Radio Shack was clearly credited as the trademark owner in all 
advertising; the injunction was rescinded. The third exhibitor, who failed to take immediate legal 
action, was prevented from selling his regular merchandise at the show; instead he substituted a line 
of goods contained in packages not bearing the legend "TRS-80." 


16-BIT MICROPROCESSOR STATUS REPORT: Intel has been producing its 8086 16-bit processor in 
volume since the spring of 1979. The 8086 has been successful but it is generally considered to be a 
less powerful device than either the Zilog Z8000 or Motorola 68000. While Zilog has been providing 
samples of the Z8000 for over six months, the firm is only now begining volume production. 
Reportedly the samples did not execute all instructions correctly. Motorola has been sampling the 
68000 for several months, and production quantities are expected soon. Recipients of sample devices 
' from Motorola have reported that some instructions do not execute correctly and that the device will 
not operate at maximum rated speed. The companies are aware of these problems, and actual pro- 
duction units are expected to operate properly. 

Other problems slowing the adoption of the Zilog and Motorola processors are lack of availability 
of peripheral devices (such as the Zilog memory-management integrated circuit), lack of software, 
and the fact that second-source suppliers are still far from production. 


MAIL NOTE: I receive a lot of mail each month, as a result of this column. If you write to 
me and wish a response, enclose a self-addreseed, stamped envelope. 


Sol Libes 

Amateur Computer Group of New Jersey 
(ACG — NJ) 

1776 Haritan Hd 

Scotch Plains М) 07076 
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SCIENTIFIC 
AMERICAN 


82.00 


елей 1980 


PHA HCN OF SOMERBALDTINE 


We are accustomed to seeing 
divers and gymnasts begin to twist 
and somersault long after they 
have left the springboard or the 
floor. Indeed, in order to win gold 
medals divers needtoperformsuch 
complex feats in midair as the for- 
ward two-and-a-half somersault 
with two twists. But, you may ask, 
doesn’t this violate the law of con- 
servation of angular momentum? 
It postulates: Іп the absence of torques, 
or rotational forces, the angular mo- 
mentum of a body is conserved. In 
the March SCIENTIFIC AMERICAN 
you will see how this paradox 
is resolved. You may be re- 
lieved to learn that divers and gym- 
nasts (and free-falling cats, too) 
perform their midair rotations 
without violating any laws of 
physics. Moreover, the underlying 
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THIS FREE BOOK 
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selection. 
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scription payment is re- 
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you Human Ancestors 
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archaeological discov- 
aries that unveiled the 
evolutionary stream 
leading to Homo sapi- 
ens, culminating in the 
growing recognition of 
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physics is the same for 
the astronauts in space 
who need to control 
their body orientation 
in a weightless environ- 
ment. 

In the same issue you 
will find that impaired 
communication among 
cells can be a cause of a 
variety of diseases, as 
widely different from 
each other as cholera, diabetes and 
manic-depressive psychosis. In 
each there occurs a form of failure 
of fit between signal-bearing mole- 
cules from one cell and the receptor 
molecules in the outer or internal 
membranes of the target cell. 

You will learn how British ar- 
chaeologists have plumbed the past 
that lies under the city of York, 
down through the medieval city 
into the 9th century Viking city of 
Jorvik and on below to Eburacum, 
the great fortress city that held the 
northernmost boundary of the 
Roman Empire. 

You will read about the spin of 
comets in their eccentric orbits 
around the sun... About the virtu- 
osity with which the horned beetles 
put their horns to work, especially 
in courtship contests ... About the 


perception of the elusive “gluon” 
that glues quarks together ... 
About the quantization of risk and 
safety of nuclear reactors in the 
wake of the Three Mile Island 
episode. 

This is the kind of diversity our 
more than 700,000 readers enjoy 
each month in our pages. 

Why not join us at the frontiers 
of knowledge? You will see why 
The New York Times calls our 
magazine, "This country's and per- 
haps the world's outstanding forum 
for communication between scien- 
tists and the intelligent public." 

А one-year subscription, at $18, 
saves you $6 on the newsstand 
price of $2.00. А two-year subscrip- 
tion, at $33, saves $15. Andathree- 
year subscription, at $45, saves 
you $27. 

Use the coupon below, or call toll 
free: 1-800-648-5311. 

(In Nevada call 800-992-5710.) 

Send no money. We'll bill you. 


SCIENTIFIC 


AMERICAN 


— —À9 A o — A M ЫШ И C—— 


| SUBSCRIPTION RESERVATION | | 


Yes, enter my subscription 
to the monthly issues of 
SCIENTIFIC AMERICAN for the 
term | have checked. As soon 
as my payment is received, 
you will also send me—abso- 
lutely free—the 144-page 
book Human Ancestors 

| (regular price: $5.00). 


| MY GUARANTEE 


І may cancel my subscription 
to SCIENTIFIC AMERICAN at 


Name 


Address 


City/State/Zip 


D 1 year—$18 
(save $6) 


O Start my subscription wiih the March issue. 
О 2 years—$33 О 3 years—$45 
(save $15) (save $27] 


the role of toolmaking in 
the process of natural 


any time and receive a refund 
for the unused balance. The 


О My payment is enclosed E Bill ме 
(International rates outside U.S. and Салада: 


А ib eee eee E. 


BYTE March 1980 113 


Electronic Planimetry 


А planimeter is an instrument 
(formerly mechanical) For measuring 
the area of a two-dimensional figure 
by tracing its perimeter. Área mea- 
surements obtained from planimeters 
are useful for a variety of appli- 
cations, such as cartography, geo- 
logy, metallurgy and biology. Our 
biomedical application requires area 
and length measurements of irregu- 
larly shaped two-dimensional figures. 
To this end an electronic planimeter 
has been designed consisting of a 
Summagraphcs Bit Pad and a Terak 
microcomputer programmed in 
UCSD Pascal (Version I.5). 

In practice, a user specifies a scale 
factor and then traces the boundary 
line of a figure using either a stylus or 
a single-button cursor. To improve 
the accuracy of the area measure- 
ment, the program detects closure (ie: 
when the end of the tracing meets the 
beginning) and displays the calcu- 
lations. You can trace additional 
figures with the same scale by using 
only the stylus or cursor switch. 
Using this electronic planimeter, area 
and perimeter length measurements 
are more accurate and can be ob- 
tained faster than with a mechanical 
planimeter. 


The Terak Microcomputer 
The Terak 8510 (see photo 1) is a 
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completely self-contained, 16-bit 
microcomputer using a Digital Equip- 
ment Corporaiton (DEC) LSI-11 with 
the hardware floating-point option. 
The Terak contains 56 K bytes of 
memory, a single 8-inch floppy disk 
drive, 128-character ASCII key- 
board, 12-inch video monitor with a 
320-by-240 graphics dot matrix, a 
24-line-by-80-character display, and 
an RS-232C and 20 mA serial inter- 
face. The cabinet also houses an addi- 
tional serial or 16-bit parallel inter- 
face card. The Terak is supported by 
the DEC RT-11 operating system and 
UCSD Pascal. 

The Terak is well suited for UCSD 
Pascal, which can be purchased for a 
reasonable price. The Terak is a con- 
servative, but well-designed system 
which performs with a high degree of 
reliability. It serves as а general- 
purpose laboratory computer and in 
this application as a host computer 
for the Summagraphics Bit Pad 
digitizer. 


The Summagraphics Bit Pad 

The Bit Pad includes a digitizing 
surface or data tablet, control unit, 
power supply, and writing stylus or a 
single-button cursor. The control unit 
consists of an 8-bit microcomputer 
(Intel 8035), a control program in 
erasable, programmable read-only 


memory, and binary counters. The 
control unit generates X and Y coor- 
dinate points of the location of the 
stylus or cursor as it travels across the 
tablet surface. These coordinate 
points are generated as serial or 
parallel data and can be used by a 
host computer for a variety of 
applications. 


Theory of Operation 

The Bit Pad operates on a magnetic 
principle. Current is pulsed along a 
send wire that lies perpendicular to a 
mesh of magnetostrictive wires lying 
beneath the writing surface of the 
tablet. The current pulse changes the 
dimensions of the magnetrostrictive 
material and a strain wave simul- 
taneously propagates down all the 
wires in one direction. This prop- 
agated strain wave is sensed by а 
receive coil in the stylus or cursor. 
The control unit times the delay 


Terak is a registered trademark of Terak 
Corporation. 


R T-11 and 151-11 are registered trademarks 
of Digital Equipment Corporation. 


Bit Pad is a registered trademark of 
Summagraphics Corporation. 
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Photo 1: The Terak microcomputer with dual floppy-disk drive, video display, and keyboard. The Summagraphics Bit Pad consists 
of the digitizing tablet and the microcomputer control unit. 


required for the strain wave to reach 
the receive coil, and this delay is used 
to calculate X and Y coordinate data. 


Digitizing Tablet 

The data tablet is a low-profile, 
plastic pad that has an active surface 
area of approximately 784 square 
centimeters. The X,Y origin is located 
in the lower left corner of the tablet 
and is not relocatable. The active sur- 
face area can be visualized as a square 
matrix of 2795 by 2795 points with a 
resolution of 0.1 mm. The Bit Pad can 
also be configured for English unit 
measurements. 


Microcomputer Control Unit 

The control unit contains six front- 
panel, push-button switches (see 
photo 1). One is a reset switch, three 
switches control the digitizing rate, 
and two switches control the oper- 
ating mode. These switches may be 
overridden by software from the host 
processor, thus allowing complete 


SIGNIFICANT 


host control. 

The three rate switches select 64, 
32, 16, 8, 4, 2, or 1 coordinate pairs 
to be generated per second. The two 
mode switches select point, switch- 
stream, or stream operating mode. 

А coordinate pair is generated for 
each depression of the Z-axis switch 
in the stylus or cursor in the point 
mode. In the switch-stream mode, 
coordinate pairs are generated con- 
tinuously as long as the Z-axis switch 
remains depressed. Coordinate points 
are generated continuously in the 
stream mode. It should be noted that 
no points are generated unless the 
stylus or cursor is within 4 mm of the 
active surface area of the tablet. 

The control unit also contains an 
8-bit input and output (I/O) port, ап 
interrupt line, a single-bit reset line, 
and optionally а TTL or К5-232С 
serial line. The input port (also re- 
ferred to as the command byte, figure 
1) allows for control of both the oper- 
ating mode and transmission rate of 


INPUT 


BIT T 
NEXT BYTE RATE RATE RATE STATUS 
BYTE RECEIVED & 2 1 VALID 


the Bit Pad by a host processor. Three 
bits are allocated for the transmission 
rate, two bits for the operating mode 
and three bits serve as hand-shaking 
signals between the host processor 
and the Bit Pad. 

The three handshaking bits are: 
status valid, which is used by the host 
computer to signal a change in mode 
or rate; byte received, which in- 
dicates that a byte of data has been 
read by the host; and next byte, 
which is used by the host to request 
the next byte of data from the Bit 
Pad. Ап additional single-bit line (in 
strobe) enables the host to reset the 
Bit Pad's control unit. 

A host processor can receive data 
from the Bit Pad by polling or hand- 
shaking, or the Bit Pad interface can 
be driven by interrupts. The output 
port of the Bit Pad provides coor- 
dinate points to the host processor in 
a sequence of five data bytes (see 
figure 2). А 1 in the most significant 
bit of the first byte signals the host 


CLEAR 
OR 
RESET 


LEAST 
SIGNIFICANT 
В! 


Figure 1: The bit format of the input or command byte for the Bit Pad. In addition, a single line is used by the host computer to reset 


or clear the Bit Pad's electronic circuitry. 
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ting. 


5 megs now expondable to 
10, works alongside floppy 
disk drive for expanded 
storage. Use with controller 
below. 


$1950.00 


WINCHESTER/FLOPPY 
INTERFACE 


FLOPPY DISKS MPM О TIMER 80 x 24 VIDEO 


DYSAN Quality 


2718 Monitor . $25.00 
2716 Monitor... $50.00 
Disk 50 PIn . $22.00 

—— $15.00 
CPU to Back. ... $32.00 
Disk DC ...... $ 4.50 
Disk AC ...... $ 2.50 
Winchester. , . . . $28.00 


Available 
March 1980 


Available 
dy, March 1980 


ан 


8" 5550 .,...-........... 26.26 
В*' SSD „.......„»ь„а4»„»$ 5.50 
8" DSUND .........---.---.6267-60 
5" SSDD ........-«во«».».Ф06.10 
(Boxes of 10 only) 


Keyboard input, 2—80 Pro- 
cessor, on board RAM 
makes this a non-memory 
mapped substitute for a 
terminal when rnated with 
a keyboard. 


Designed for MP/M® soft- 
ware of Digital Research. 6 
users serial port, three 8 bit 
parallel ports for hard disk. 
Timer and vectored т- 
terrupt. 

(TM Digital Research 


Allows mixing of Shugart 
Winchester and floppy 
drives on same cable when 
used with OP-DSK. Sup- 
plied with software Bios 
for MP/M“and 2.0 

(TM Digital Research 


$430.00 


Ü — | 
м 
9 Cabinet comes with multiple power. 
© Supply to suit all popular disk drives 

+БА, +24 © бА. 
€ DP-1000K Twin double density Shu- 
gart SA-800B or Siemens FDD-100-8 
(1 megabyte). $1800.00 
€ DP-2000K Double sided, double den- 
sity Shugart SA-850-R ог Siemens 
FDD-200-8 (2 megabytes). $2450.00 
9 Drive box less drives with ample power 
supply. 
Kit (less fans) $295.00 A & T $450.00 
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Figure 2: Five bytes of data are transmitted from the Bit Pad's output port for each coordinate pair of 
points generated. The fírst byte contains information concerning depression of the Z-axis switch. The next 
four bytes contain a 12-bit representation of the X and Y coordinates. Each byte also contains two control 
bits,which are used for handshaking purposes. 


that the current byte is the first of the 
five-byte sequence. The next bit (byte 
available) when set to 1 indicates that 
a byte of data is available, and the bit 
labeled FO corresponds to the status 
of the Z-axis switch. 

An optional four-button cursor 
may also be used. The four buttons 
correspond to bits FO thru F3 in byte 
1. The next four bytes in the sequence 
contain a 12-bit representation of the 
X and Y coordinates. This data can 
also be transmitted in serial format 
with parity and stop bits, at data 
transmission rates from 37.5 bps to 
28,000 bps. 

The control unit does not contain a 
pilot light; however, it does contain 
two diagnostic routines that can be 
used to check its circuits and interface 
connections to the host processor. 
The control unit requires power sup- 
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plies of +5 V and +12 V, and —12 V 
or, with optional regulators, +8 V, 
+ 16 V, and —16 V. 


Pascal Program: PLANIMETER 

This program, which appears in 
listing 1, receives coordinates points 
five bytes at a time from the Bit Pad. 
The line length and area of a closed 
two-dimensional figure are calculated 
by integrating the figure with trape- 
zoids. By using Pascal and the Terak, 
it is possible to receive and process 
approximately thirty coordinate 
points per second. 

User-defined data types are used to 
interface the Bit Pad to the Terak 
minicomputer. LOWBYTE 15 the 
image of the output from the Bit Pad. 
It contains three fields: the data ( D ), 
READY (byte available) and the 
FIRST-byte bits. DEVICE is a data- 


type that represents the I/O buffers 
on the Terak's port which are con- 
nected to the Bit Pad. 

At the beginning of the main pro- 
gram, the pointer BITPAD is set to 
the integer value —160 (which is the 
address of the port) using a variant 
record type. The pointer BITPAD.P 
points to the port, and BITPAD.P! 
contains the Terak I/O buffers for the 
parallel port. 

Each input byte is read as LOOKB 
‚= BITPAD.P!.INBUF in the pro- 
cedure NEXTBYTE using handshak- 
ing. The sequence begins by waiting 
for the next byte to be ready 
(LOOKB.READY is true). The Terak 
signals the Bit Pad that it has read the 
data by sending the command byte 
OUTRECEIVED. The program incre- 
ments the counter (BYT), waits for 
the Bit Pad to clear and then signals 
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PROGRAM РІ АМІНЕТІК $ 
(Ж Written byi John Fruhofer 
and modified bu Gres Hansen. 


This rrosraa reads rsrallel dala from s disSitizinm tablet and caiculates 
the area and rerimeter of a closed Тіяшге traced on it a? 


CONST 
PORTADOR = -160; 
QUuTRECEIUED 95 (Ж 01011111 *)} 
OUTNEXT 159СЖ 10011111 Ж); 


МІМРТ5 = 12% 


ТҮРЕ 
(Ж Qutrut from BIT PAD Ж) 
LOUBYTE > PACKED RECORD 
D30..63 i 
READY : BOOLEAN? 
FIRST : BOOLEAN 
ENT; 
(X this is what the device looks like *) 
DEVICE = а 


DUTBUF 
INBUF 
ЕМ) 


$ PACKED ARRAY (0..151 OF BOOLEAN: 
+ INTEGER; 
t LOWBYTEs 


UAR 
ВІТРАП $ RECORD (4 Loads the device address as an inlener and 
Points Lo ii Ж) 
CASE BOOLEAN OF 
FALSE $ (P 3 
TRUE 3$ CI 3 


tDEVICE >i 
INTEGER ) 
END; 


CALCDELTA* CLOSEDELTAy BYT» P ! INTEGERS 
LOOKB: LDWRYTE:s 
RESPONS: CHARS 


START: (% Start new figure *) 
BIDFPFRINT? (Ж Alreadu printed for button ur Ж) 
FOOLEAN: 


FIRSTXs FIRSTYs LASTXs LASTYs X» Y, 

AREAr LEN» CUMAREA* CLMLEN» MAGRI REAL: 
ki РАСКЕП ARRAY Г0..12 DF CHAR» (9% Dummy arrasi NEO03 holds commanc А) 
PTR : INTERACTIVE? 


РКОСЕЙНКЕ МЕХТВҮТЕ ; 
ЧАК Ut LOMEYTE: 
BEGIN 
REPEAT 
IF NOT UNITBUSYC2) THEN UNITREAD С 2,.КЕ0 2,161) (% Look for command x3 
LOOUKB іс RITPAD.Pt.INBUF 
UNTIL LOOUKB.REABY OR CRE03J = “070 (Ж Good data 4) 
RITFAD.Pt.QOUTBUF t= OQUTRECEIVED; 


(Ж Reads next bute from BIT PAD №) 


JF LOOKB.FIRST THEN BYT іс 0; 
AYT $= RYT + 1i 


КЕРЕАТ 
+= BITPAD.Pt.INBUF 
UNTIL МОТ W READY} (Ж BIT PAD reset Ж) 
ВІТРАП.Р%.ОИТЮОИҒ іс ООТМЕХТ (Ж BIT PAD sends next byle X) 
END ¿4 МЕХТВУТЕ X); 


PROCEDURE DEBUGOS 
(Ж used for debussins only Ж) 
BEGIN 
URITECIGLOOKE.D); 


IF LOOKB.READY THEN WRITEC’ READY’ Ds 
IF LODKB,FIRST THEN URITE(^ FIRST’ 5$ 
WRITELN? 

ЕНІ» 


PROCEDURE PRINT? 
ВЕСІМ (€ Frini results Ж) 
WRITELN (7% Fointa 5р PiSe ” / Area 17’, SBRMAGR )XABSCCUMARÉA 219165 
” са mm / Lensth +”; МАСбЕКСИМЦЕМІФ: а, '* mm? »5 
IF (ҚКС02 = Рг) AND (P <> ©) THEN 
WRITE (РТК, '& Points 2”, Р5» zZ Area 1”, SORI HAGR IFABS( СИНАКЕА) 1916» 
“ sa nm / Length 1”, НАБЕЖСИЕНІЕМІ9 ә, " тек CHE AG 203 
END: (% FRINT Ж) 
PROCEDURE NEUFIGURE ; 
BEGTN (X initialize X*) 
START іс FALSE? 
ҒІКӨТХ:- Xi 
FIRSTY?s Yi 


LASTX іс Xi 
LASTY i= Y? 
Ё = 0; 
CUMAREA іс OF 
CUMLEN {= 0; 


WRITE (C^*DOUN' » СНЕС Э >; Listing 1 continued on page 122 
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Listing 1: Pascal program that uses input 
from the Summagraphics Bit Pad and 
determines the area perimeter of a traced 
figure. 


the Bit Pad with OUTNEXT that the 
next byte is ready to be received. 

The first loop in the main program 
waits for the depression of the cursor 
Z-axis switch (“button down” in the 
listing). The loop also synchronizes 
the program with the five data bytes 
from the Bit Pad. Only the first byte 
of the five-byte sequence contains a 1 
in bit 7 ( FIRST is ТЕСЕ), and a 1 in 
bit 2 ( D = 4 ) when the switch is 
depressed. Bit 6 is set to 1 ( READY is 
TRUE ) by the Bit Pad when the byte 
is available. When the switch is 
released the results are displayed 
using the procedure PRINT. 

The second loop is executed for 
each point when the switch is depress- 
ed and coordinates are being re- 
ceived. Bits 0 thru 5 ( D ) of input 
bytes 2 and 3 contain the 12-bit 
X coordinate and D in bytes 4 and 5 
contain the Y coordinate. After each 
byte is fetched, the CASE-statement 
code transfers the data into the in- 
tegers X and Y by adding up the 
values. When the final byte is taken, 
it may then start a new figure if the 
switch was just pushed, calculate the 
next point, and/or detect closure and 
print the results. 

The procedure CALC is called after 
each X,Y coordinate input that is 
located at a distance at least 
CALCDELTA away from the last 
point. X and Y are the integer coor- 
dinates in units of the Bit Pad's incre- 
ments, which are 0.1 mm from the 
tablet's origin (lower left corner). The 
maximum value possible for X and Y 
is 2795. The length is calculated with 
the formula for the distance (d) be- 
tween two points: 


(d) = J(X1—X0Y + (Y1 — YO} 


where X1 and Ү1 are the current coor- 
dinates and XO and YO are the last 
coordinates. Since many points are 
processed, the length of an irregular 
line is calculated from a number of 
short straight lines that yield a good 
approximation of the true line length. 


. If you thought the TRS-80™ microcomputer was just a 
toy think again. These TBS-80 software systems will turn that 
computer into a powerful data processor. 
INFORMATION SYSTEM by Dale Kubler is simply the best 
in-memory, data base manager on the market. It allows you to 
create files with up to ten fields per record, up to 40 characters 
per field and 200 characters total per record. Data from the key- 
board is entered directly onto a screen display of one entire file. 
Once entered, you can sort or search your entire data базе бу 
any category and have the information desired displayed on the 
screen. INFORMATION SYSTEM provides a thorough editing 
mode allowing changes by line without rewriting an entire file. 
This program allows you to program your own printouts to almost 
any form you desire for line or serial printers. Screen prints from 
anywhere in the program are also available INFORMATION 
SYSTEM creates either disk or cassette files depending upon 
the version you use. From mail lists to recipes, this program is the 
ideal small system information manager. The price for this program. 
32K up disk is $34.50. For systems 16K up tape it's $24.50. 
DATA MANAGER by Dale Kubler starts out where INFORMA- 
TION SYSTEM leaves off. Requiring 32K and one disk, it accepts up 
to ten user-defined fields with up to forty characters per field and 
255 characters per record. As with all TBS software, data entry 
and editing is professional and simple to use. What makes this 
program stand apart from "in-mem" data managers is that it uses up 
to four disks on line as memory, or as much as 320K of memory 
storage. Because disk sorts take more time than in-mem sorts, 
DATA MANAGER enables the user to create and maintain up to 
5 "key" sort files for quick access of data. A utility program 
is provided to calculate the number of records possible since 
the amount of records you can maintain is dependent ona 
number of variables. This program also supports the upper/ 
lower case modification, and printouts can be programmed 
to almost any format and sent to line or Serial printer. 
Background printing is provided enabling the computer to 
search and print at the same time. If you already have INFOR- 
MATION SYSTEM, DATA MANAGER will accept those files. 
A necessity for organized people, this program sells for $49.50. 
BUSINESS MAIL SYSTEM by Dale Kubler is designed 
for large-scale business users. Requiring 32K. two disks and 
printer, this program will store ир to 150,000 names іп a single 
spread out over multiple disks. Each data disk holds 500 names. 
After data entry, BMS automatically sorts the data by zip code 
and alphabetical order within the zip code. The program tells you 
hen and which data disk to insert, expanding your files automati- 
cally until youve reached 300 disks. Data is input directly onto 
ormatted screen display with the option to use Company Name/ 
ttention instead of Last Name/First Name. Three numeric and 
one alpha code fields are provided to help = use the search 
nd printout mode. BUSINESS MAIL SYSTEM allows you to 
ол inquiry я TRS-80 is a trademark of the Tandy Corporation. 


DATA PROCESSING SYSTEMS 
ONE STEP BEYOND. 


ТВ$-8! 


program the number and spacing of your labels. 

With more features than can be described 

here, this high-powered program sells for $125.00. 

TEXT MERGE is the program that puts it all together. If you 
have the ELECTRIC PENCIL from Michael Shrayer, 32K and one 
disk drive, then this program is a must. It will merge your data 
base from any of the above programs with an Electric Pencil file. 
For example, when you write a letter that is going to several hun- 
dred people, you can “code” it by entering а field name from the 
above programs in place of the actual information. Then, when 


TEXT MERGE is run, it will print out your Pencil file and substitute 
the "code" with the actual data. In other words, you can print out 
1,000 personalized letters without stopping the computer. This 
program will also enable you to selectively search out only the 
records from your data base that you wish to use. Also included 
is the ability to set left, right, top and bottom margins, set page 


numbers anywhere on the page, and print out right justified if you 
so choose. TEXT MERGE will turn your computer into a powerful 
data processor and it sells on disk for $49.50. 

TBS has other incredible software for Tandy's microcom- 

puter. intent on making it a powerful tool, we have large scale 


business accounting systems, general accounting systems, 
system utilities and the Library 100. We have the only 


DISK HEAD CLEANER (for APPLE too!) and GRAN MASTER 
DISKETTES, the best on the market. 
TBS is YOUR COMPANY, and we build systems, not 


just software. The above products are available now, nationwide. 
Visit your local Computer Dealer or Associate Radio Shack Store 
and demand the best, demand TBS. For more information, contact 
us through the numbers below. 


Listing 1 continued: 
END;  (XNEUFIGUREX) 


PROCEDURE CALE: 

BEGIN (X Caculate incremental area and lensth А) 
ЕР= P + 1; 
AREAt= (X - LASTX) Ж (Y + LASTY) / 2 / 100; 
ГЕМ = ОКТ SOR LASTX-X) + SORCLASTY-Y 0) / 10% 
CUMAREA?2 CUMAREA + AREA: 
СЫМЕН = CUMLEN + LEW: 
IF КГ01- “А”? THEN CX Print each roint №) 

PRINT? 

LASTXis Xs (Ж Save this Pointl №) 
САЗТУ: = 

ЕМІ (ж CALC ж) 


PROCEDURE CLOSURE i 

BEGIN (Ж back at first Point? finish №) 
CUMAREA:i* CUMAREA + CFIRSTX - LASTXOX(CFIRSTY + LASTY) / 2 / 1605 
CUMLENS= CUMLEN + SQRT( SAR! LASTX-FIRSTX ) + SQRCLASTY-FIRSTY)) / 16; 
WRITELN <“ CLOSURE’ , CHRC7) 9; 
PRINTS 
DIDPRINTS= TRUE? 
START t= ТВОЕ; 

END; 


BEGIN (Xx MAIN X) 

REWRITE PIR. “REMOTE!” )i 

ЕГТРАП.І t= PORTADDR $ 

BRITPAD.P1T.OUTBUF іс DUTHEXT:t 

WRITELNi*’ LENGTH AND AREA MEASUREMENTS" 9; 

WRITELWS 

WRITELN( ‘Please leave all ihe switches oul. The program sets the BIT PAD to’ 5; 
WRITELN(’ stream mode and full speed.” 2% 

WRITELNS 

WRITELN "Тре а “707” at апы time to chanse masnification or auite’ ); 
WRITELN 

"А? to see all the Points displayed (С with speed desradation ),” 9: 


WRI TELNC ^ ““р”” to turn on the printer е“ }; 
WRITELN(* and press а srace to turn off the modes.’ ); 
REPEAT 

КОЛ t= * *$ 

WRITELN? 


VRITEC^CALEDELTÀ? "2i 

READLN(CCALCDELTAÀ ); 

WRITEC “CLOSERELTAL ^}; 

READLN( CLOSENELTA 5$ 

WRITE С^ MAGNIFICATION FACTOR? *)$ 

READLN СМАСК )s 

WRETELN i REALY. FACTOR = ”» МАСК 19:7); 
START t= TRE: 

DIDFRINT {= TRUE: 


WHILE Nr63 <> 70” DD 
BEGIN (Ж Loor far each Point X) 


КЕРЕАТ (Ж Wait for huttan down X) 
HEXTBYTE: 
IF (EYT = 1) AND CLOOKB.D <> 4) AND NOT DIDPRINT THCN 
BEGIN (Ж If first point and button ur №) 
URITELNtC* ЖИР’, СНКС7)); 
PRINT? 
DIDPRINT?= TRUE: 
START $= TRUE 
END (ж If first roint and button ur А) 
UNTIL (BYT = 1) AND LOOKB.D = 4) ОК CKE03 = *Q* 5i 
Ck Button is down X) 
WHILE {БҮТ < 5) AND (КГОЛ <> а“) га 
НЕСІНМ (Ж Get whole Point Ж) 
МЕХТВУТЕ $ 
UIIDPRINTis FALSE: 
CASE КҮТ OF 
3% X із X + 64#LOOKB. ПІ» 
$ Y t= LOOKB.Di 
я: BEGIN 
Y t= Y + 64KLOOKE. Ds 
ІР START THEN 
NEUF IGURE 
ELSE IF (ABS(X - LASTX) > СА СПЕ. ТА) OR 
(ABSCY - LASTY) > CALCNELTA) THEN 
CALC; (X ünls take roints far enoush awry x) 
IF CABSCX-FIRSTX) < CLOSEDELTA) AND 
CARSCY-FIRSTY) < CLOSEDELTA) AND (F > FINPTE? THEN 
CLOSURE: «X Back at first Point 4/- DELTA А) 
ЕМІКЖ 5% Ж) 
END; (ж CASE Ж) 
ЕМО: (Ж Get whole Pointl Ж) 


END? (Ж Next raint Ж) 
WRITE i “АМОТНЕК MEASUREMENT? ^ )# 
REAL RESEDNS 9% 

UNTIL RESPONS = “М: 
ЕМІ. 
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Area Calculation 

Area is calculated by integration, 
by dividing the figure being traced in- 
to trapezoids. The trapezoids are 
calculated with the X axis as the base 
and up to the present and last points 
as the top. This formula is calculated 
for each new point: 


Area = [( X1 — ХО) х(Ү1+ ҮО )]/2. 


When the current point is within a 
distance equal to CLOSEDELTA of 
the first point, closure is detected, 
This is done in order to achieve the 
lowest possible error by ending the 
figure where it started (ie: within 0.3 
mm of the beginning of the trace). 
When closure is detected, final calcu- 
lations are made to close the figure. 
The results are printed, and START is 
set so it will clear the variables the 
next time around for a new figure. 

CALCDELTA is used to correct for 
oscillation of the coordinates due to 
the analog-to-digital (A/D) conver- 
sion, which results in inaccurately 
measured line lengths. If CALC- 
DELTA is too small, then oscillation 
between points causes many coordi- 
nates to be inappropriately summed 
resulting in an overestimation of the 
true length of the traced figure. If 
CALCDELTA is too large, not 
enough points will be fitted, resulting 
in a less accurate approximation. 
Good results have been obtained with 
CALCDELTA = 3 (that is, 0.3 mm ), 


Conclusion 

This electronic planimeter has been 
used for thousands of measurements 
in a laboratory environment. It is 
faster to use and more accurate than a 
mechanical planimeter. The relative 
error between twenty repeated area- 
tracings of several different figures 
was consistently less than 0.5%. This 
electronic planimeter is less expensive 
and more flexible than commercially 
available dedicated-microprocessor 
systems that are specifically designed 
for planimetry, such as the Leitz 
Image Analysis System and the Zeiss 
MOP-3. А microcomputer or mini- 
computer user whose application in- 
volves length and area calculations of 
irregularly shaped figures will find 
this system useful and relatively inex- 
pensive to construct. il 


HARDWARE 


SOFTWARE 


Part No. 


VDS-M 

VDS- ІІМ 
VDS-IIMD 
MEM-32K-ASM 
MEM-16K-ASM 


CI-ASM 
CI-KIT 
FDI-ASM 
FDI-KIT 
DD-ASM 
DD-KIT 
VDS-II 
VDS-IID 
PS270 
SIM120 
SHU800 
CP272 
CP206 
CP206 


MPM 

DB-1 
TBAS-CAS 
TBAS-DSK 


TBAS-LST 
TBAS-SRC 
PTSW+LST 
EMPL-CAS 
EMPL-DSK 
CPH-2.0 
CPM-1.4 
CPM-1.4-M 
CPM-MS 
BASE-MAN 
BASE-LST 
PBLC-DMN-1 


PBLC-DMN-2 


CBAS-DSK 
CBAS-MAN 
SPLR 

FAST 
TELE-COM 
POLYVUE 
PASCAL/MT 


Prices are subject to change without notice. 
California residents please add 6$ sales tax. 


ads.... 


| й people don't read ovr 
Description 


8-slot Mainframe with room for 2 8" floppies 
8-slot Mainframe with 2 8" floppies & FDI-ASM 2 
8-slot Mainframe with 2 8" floppies & DD-ASM 2 
Tarbell 32k Static Memory for S-100 bus 

Tarbell 16k Static Memory for S-100 bus 
(Memories only come assembled & checked out) 
Cassette Interface Assembled & Checked out 
Cassette Interface Kit (now incl software) 
Floppy Disk Interface Assembled & Checked out 
Floppy Disk Interface Kit 

Double Density Floppy Disk Interface A&T 

Double Density Floppy Disk Interface Kit 
Vertical Disk Subsystem 1 
Double Density Disk Subsystem 1 
PerSci Model 270 Dual Floppy Disk Drive 1 
Siemens Model 120-8 Single Floppy Disk Drive 
Shugart 800/801 Floppy Disk Drive 

Power Supply for PerSci 270 Dual Drive 

Power Supply for PerSci 299 

Power Supply for Two Siemens or Shugart 


Multi-User OS with our I/O 
Tarbell Database Software (minimal support) 
Tarbell Cassette BASIC on cassette incl manual 
Tarbell Disk BASIC on CP/M disk incl manual 
Note: the following two items can only be 
ordered with Tarbell Disk or Cassette BASIC: 
Tarbell BASIC source listing on paper 

Tarbell BASIC source on 2 CP/M disks 

Proc Tech Assembler/Editor with listing 

EMPL micro APL on cassette & instructions 

ЕМРЬ micro APL on CP/M disk & instructions 

CP/M 2.0 Operating system incl documentation 
CP/M 1.4 Operating system incl BASIC-E on disk 
CP/M 1.4 on soft-sectored MINI-FLOPPY disk 

CP/M 1.4 Operating system manual set (of six) 
BASIC-E Compiler Manual (works with CP/M) 
BASIC-E Source Listing (in PL/M) 

Public Domain Disk #1 - includes DISKTEST, 
BASIC-E, CBIOS, FORMAT, TAPELIB, etc on disk 
Public Domain Disk $2 - includes Double Density 
FORMAT, DISKTEST, Auto-BIOS for 1.4 & 2.0; FORTH 
CBASIC-2 disk 

CBASIC-2 manual 

KLH Systems Spooler for CP/M on disk 

FAST! Screen-oriented Editor/Assembler for CP/M 
Software to operate D.C. Hayes Modem Remote 
Screen-Oriented CP/M Editor 

Meta-Tech Pascal Compiler for CP/M 


Digital Research 


For quick delivery, see your local Tarbell dealer. 


Circle 76 on Inquiry card. 


(213) 538-4251 е (213) 538-2254 


Price 


800.00 
488.00 
599.00 
725.00 
440.00 


175.00 
120.00 
325.00 
225.00 
425.00 
325.00 
888.00 
999.00 
295.00 
495.00 
525.00 
125.00 
120.00 
120.00 


400.00 
25.00 
72.00 
72.00 


36.00 
36.00 
15.00 
15.00 
20.00 
150.00 
70.00 
70.00 
25.00 
5.00 
15.00 


10.00 


15.00 
85.00 
15.00 
70.00 
100.00 
195.00 
135.00 
99.95 


950 DOVLEN PLACE * SUITE Ве CARSON, CALIFORNIA 90746 
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Inc 
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New 
New 
Inc 
Inc 


Inc 
Inc 


CP/M is a trademark/tradename of Digital Research 
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Compare the built-in features of 
leading microcomputers with the 
Atari personal computers. And go 
ahead, compare apples and 
oranges. Their most expensive 
against our least expensive: the 
ATARI® 4007. 

Start with graphics capabilities. 
The ATARI 400 offers 128 color 
variations. 16 colors in 8 
luminance levels. Plus 29 
keystroke graphics symbols and 8 
graphics modes. All controlled 
from a full 57 key ASCII keyboard. 
With upper and lower case. And 
the system is FCC approved with a 
built-in RF modulator. That's just 
for openers. 


MORE COLOR. MORE SOUND. 
MORE PERSONAL/BUSINESS POWER. 


Comput гой ani Ful 
„а peces at эл 


АТАН! воо. 
> Think of the 


Now, compare sound capabili- 
ties. Four separate sound channels 
and a built-in speaker. With the 
optional audio/digital recorder, 
you can add Atari’s unique Talk & 
Teach™ Educational System 
cassettes. 

Here's the clincher: Solid state 
(ROM) software. For home 
management, business and enter- 
tainment. Or just plug in an Atari 
10K BASIC or Assembler language 
cartridge and the full power of the 
computer is in your hands. 

Memory? 8K expandable to 16K. 
And that's just for the ATARI 400 
at a suggested retail of only 
$549.99. 

The ATARI® 800"" gives you all 
that and much more. 


User-installable memory to 48K. 
A full-stroke keyboard. 

With a high-speed serial !/O port 
that allows you to add a whole 
family of smart peripherals. 
Including up to four individuaily 
accessible disk drives. And a high 
speed dot-matrix impact printer. 
And, the Atari Program Recorder 
is included with the 800 system. 
Suggested retail price for the 
ATARI 800 (including recorder) is 
$999.99. 

Make your own comparison 
wherever personal computers are 
sold. 

Or, send for a free chart that 
compares the built-in features of 
the ATAHI 400 and 800 to other 
leading personal computers. 


Atari promises to be the most popular Personal Computer System of the 
1980's! Feel free to contact us for Atari literature. 


NEECO 


679 Highland Ave. 
Needham, MA 
02194 
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Customer Sales: 

NEECO 

679 Highland Ave., Needham, MA 02194 
(617) 449-1760 


Circle 77 on inquiry card. 


Dealer Sales: 

Microamerica Distributing 

21 Putnum St., Needham, MA 02194 
(617) 449-4310 

Circie 72 on inquiry card. 


PROUDLY ANNOUNCES THE NEWEST 


HARDWARE AND SOFTWARE FOR YOUR PET! 


The PET is now a truly sophisticated 
Business System with the announcement 
of these peripherals and software packages. 


һ МЕЕСО 


PRODUCT DESCRIPTION PRICE AVAILABILITY 


PET 2001—8KN !Large Keys} 8K RAM $ 795 IMMEDIATE 
PET 2001—8K 8K RAM $ 795 IMMEDIATE 
PET 2001—16KN (Large Keys)16K ВАМ“ $ 995 IMMEDIATE 
PET 2001—32KN (Large Kays) 32K RAM $1295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ 6985 IMMEDIATE 
PET 2022 PRINTER TRACTOR/ROLL $ 795 IMMEDIATE 
ROMRETRO KIT UPDATED O/S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY" $1295 IMMEDIATE 
PET C2N 2nd Cassette $ 95 IMMEDIATE 


“Тһе 16K/32K (large keyboard) units do not include a cassette drive. Order C2N Cassette. 
2040 Floppy Drive requires a 16K or 32K unit. 8K RAM Retrofit available July. 
ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A FULL 
CUSTOMER-ORIENTED COMPANY. CALL FOR OUR FREE CATALOG. ALL ORDERS 
OVER $795 WILL RECEIVE A FREE NEECO PET DUST COVER AND $100 OF SOFT- 
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 


PET-DISK BASED BUSINESS SOFTWARE 


SOFTWARE/APPLICATION REQUIRES AUTHOR AVAILABILITY PRICE 


WORDPRO II / WORD PROCESSING 2040 * 16K PET PRO/MICRO IMMEDIATE $100 
WORDPRO IIt / WORD PROCESSING 2040 * 32K PET " JANUARY $200 
GENERAL LEDGER X CMS SOFTWARE IMMEDIATE 5295” 
ACCOUNTS PAYABLE is Е JANUARY $295" 
ACCOUNTS RECEIVABLE В " JANUARY $295" 
MAILING LIST j 5 IMMEDIATE $100 
MICROLEDGER ү COMPUMAX Ы $140 
MICROPAY М » " $140 

MICROREC " 5 i $140 

MICROINV " А " $140 
MICROPERS у i Ш $140 


“Тһе CMS Software (G/L, A/R, A/P) are based on Osborne & Associates trial tested business basic software. 
Software is complete with full documentation and user instructions. All packages require a printer for output. 
Commodore recommends the МЕС Spinwriter (available from МЕЕСО) as the output printer for WORDPRO. 


PRODUCTS ARE AVAILABLE TO DEALERS VIA MICROAMERICA DISTRIBUTING (617-449-4310) 


FOR WORD PROCESSING 
NEC IS BEST! 


* 55 characters per second output speed 

* Changeable thimble for different typestyles 
* Less than 196 warranty malfunction rate 
“ІВМ quality letter output 

* Dealer inquiries invited 


| 2 a E 3 *Price includes IEEE interface 
to PET. IEEE Port is available 
THE NEC SPINWRITER | for use with 2040 Dual Disk. 
MODEL 5530-P modified for PET 
*The NEC 5530-P is the output printer recommended by Commodore for their Word Processing System. 
Mon-Fri 9:30-5:30 RO A ME C A TRI UT 
NEEC MasterCharge & MIC RI DIS E ING 


; "Nationwide distributors of Computer Equipment" 
679 Highland Ave. _ Visa Accepted p quip 


Needham, MA (617) 449-1760 21 Putnam Street 


Needham, MA 
02194 Telex: 951021 


02194 (617) 449-4310 
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A Power-Line Protection Circuit 


Neil À Schneider 
Bror E Erickson 
9434 Ironwood 

Des Plaines IL 60016 


Several years ago while he was 
working with color organ circuits, a 
friend of mine connected a color 
organ to an АП American Нуе radio 
receiver. For those of you who are 
too young to remember, the All 
American Five was a popular five- 
tube radio design containing no 
power transformer. To my friend's 
surprise, and fortunately not to his 
harm, the connection of his color 
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organ to this radio resulted іп foot- 
high flames as the audio output 
transformer burned. 

The radio receiver had a "hot" 
internal chassis which was isolated 
from the outside world by its plastic 
case. The power cord was not polar- 
ized to connect the chassis to the low 
side of the АС power line. Ав my 
friend made his connection, he placed 
the 117 VAC power line current 
across the 8 ohm impedance audio- 
output secondary winding of the 
transformer, and across the speaker. 
This resulted in flames and a de- 
stroyed radio receiver. 

Home computer enthusiasts of 
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Editors Note: For Industria! 
applications we recommend 


use of an isolation transformer 
for circuit protection. 


Figure 1: А simple circuit that offers some protection by using a relay to reverse con- 
nections to the power line. However, no protection is provided if the earth-ground 


line is defeated. 
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Figure 2: А better circuit that uses a double-pole, double-throw switch to present 
reversible power to the relay. If an attempt is made to defeat the earth ground, the 


power is cut off. 


126 March 1980 © BYTE Publications Inc 


today face the same problem. While 
my friend's error only resulted in the 
loss of a radio (about $15), the con- 
nection of computer circuits to trans- 
formerless hot-chassis television sets 
can result in the loss of hundreds of 
dollars in digital circuits, 

The obvious solution is to use 
three-wire power cords on all equip- 
ment to insure that the television 
chassis is at earth ground. This solu- 
tion works fine as long as no wiring 
errors have been made in the АС 
power socket. If you transport your 
computer to a friend's house, you are 
again betting the hundreds of dollars, 
and maybe your life, on the accuracy 
of his electrical system. 

The circuit shown in figure 1 is a 
better solution. This circuit is less 
expensive than an isolation trans- 
former, and it can even incorporate a 
power-line fault indicator. The circuit 
simply detects ground-fault condi- 
tions. The 117 УАС relay connects 
between the cold-side power and 
earth-ground lines. 

If а wiring error has been made, 
and the cold terminal is hot with 
respect to earth ground, the relay 
closes to reverse the power connec- 
tion to the television. À neon lamp 
wired across the relay will provide a 
line-fault indication. CAUTION! No 
protection is provided with this cir- 
cuit if the earth-ground line is 
defeated. 

АП that is required to provide full 
power-line protection is the addition 
of a double-pole, double-throw 
on/off switch as shown in figure 2. 
This switch is used to present revers- 
ible power to the relay. When the AC 
line is switched to the proper connec- 
tion, the relay activates, and applies 
power to the load. If any attempt is 
made to defeat the earth ground, the 
circuit will not function, and the load 
will not receive power. 

The result is a circuit that is, for 
most applications, less expensive and 
physically smaller than an isolation 
transformer. This relay circuit should 
fit inside almost any television set 
that you wish to modify for your 
video terminal. It may protect you 
and your equipment from a fatal mis- 
take. m 
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Landing Module Simulation 
with Random Surface 


S | Houng 
E 36 Salmon 5% 
Spokane WA 99218 


This article describes a program that simulates the 
landing of a jet-propelled craft on a random surface. The 
surface is generated by a random-number generator. Ав 
seen in photo 1, the craft can be steered vertically or 
horizontally by the firing of the main jet, the side jets, or 


Photo 1: Landing module hovering over the five-segment ran- 
dom surface as it cautiously approaches its landing site. 


both of them. During the dynamic simulation, the craft 
will move vertically along the central vertical line of the 
oscilloscope. The horizontal movement of the random 
surface causes the craft to appear to move in the opposite 
direction. 

The sequence of the simulation is as follows: 


® The dynamic equations of the craft are solved by 
Euler's method. The solutions are velocity and dis- 
placement. 

@ The craft is displayed according to the vertical 
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displacement, and the jets are made visible when 
they are fired. 

€ The random suríace is displayed relative to the 
horizontal displacement of the craft. There are 256 
segments of random surface which form a con- 
tinuous terrain. Only five surface segments are 
shown on the oscilloscope at one time. 

€ When the craft has touched down on the surface, 
the vertical and horizontal velocity are compared 
with the crash velocity. If the craft exceeds the crash 
velocity, it will disappear from the screen. If it lands 
safely, it will remain on the surface waiting for lift- 
off. 


The needed hardware is: a Motorola MEK6800 D2 Kit, 
two 8-bit digital-to-analog (D/A) converters, and an 
oscilloscope with DC inputs, as shown in figure 1. The 
capacitors at the output of the digital-to-analog converter 
are used to obtain a straight line display between two 
points. The keyboard will be used to enter the following 
commands: 


G — Go to start the simulation 
M — Main jet firing 

R — Right jet firing 

P — Left jet firing 


After the program has been entered, the micro- 
processor will be directed to execute the program begin- 
ning at hexadecimal address OOF1 (listing 1). The oscillo- 
scope will display a stationary craft and a random sur- 
face. Closure of the G key will start the dynamic simu- 
lation. Now you may control the firing of jet engines by 
pressing the M, R, or P keys. The objective of the control 
is to land safely. If the craft crashes, it will disappear 
from the screen. By pressing the G key, a new craft for 
you to command will appear on the screen. А star will be 
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Figure 1: А block diagram illustrating the interface connections 
used to monitor the landing simulation on an oscilloscope. 


seen above the craft whenever you make a safe landing. 
The craft will stay on the surface until you lift it from the 
surface by pressing the G and M keys simultaneously. 
The degree of control skill required depends on the speed 
of the simulation. You may change the speed by increas- 
ing or decreasing the time delay at hexadecimal address 
O1BB. 

The graphic resolution is 256 by 256 points on the 
screen for an 8-bit microprocessor. The contour of the 
craft and jets is defined by coordinate points, and lines 
between points. Each point needs 2 bytes of storage. The 
first byte defines the horizontal coordinate, and the 
second byte defines the vertical coordinate. If the value of 
the first byte is 0, this will signal the end of display. The 
coordinate points for the top section of the craft begin at 
hexadecimal address 01F1. This is followed by the left jet, 
left side, main jet, right side, right jet, and a 5-point star. 

Тһе movement of the craft on the screen is obtained by 
the translation of points. This is accomplished by adding 
to or subtracting from the first byte with the amount of 
horizontal displacement, and the second byte with the 
amount of vertical displacement. The motion is such that 
the shape, size, and orientation are not changed. The 
display program DSPLY begins at hexadecimal address 
01А3. You can see here that only the second byte is 
translated to simulate the vertical motion of the craft. 
The random surface is displayed by the subroutine SURF 
(hexadecimal address 01C0),that simulates the horizontal 
motion for the craft. 

The subroutine RAND (hexadecimal address 0056) can 
generate a string of 256 random numbers before repeating 
the numbers. А number is picked as the seed for produc- 
ing a string of random numbers. Beginning with the seed, 
the random-surface generator SRFGEN  (hexadecimal 
address 0062) always produces the same string of 
numbers. The length of the string is determined by the 
total horizontal displacement of the craft. Only the last 
five numbers are used to represent the height of five sur- 
face segments. The third surface segment is located 
directly below the craft. 

The length of the horizontal display is hexadecimal FF, 
and each surface segment has a width of hexadecimal 40. 
The subroutine BXING (hexadecimal address 0085) will 
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add or subtract a random number from the string 
whenever the horizontal displacement of the craft is 
increased or decreased by an amount of hexadecimal 40. 
This will create a continuous horizontal movement for 
the craft which appears to be flying over an unknown ter- 
rain. The last random number of the string is saved as the 
seed for the next simulation. Therefore, none of the land- 

ing simulations will be the same. 
An 8-bit microprocessor represents a numerical range 
of decimal 0 to 255, or hexadecimal 0 to FF. It seems that 
Text continued on page 139 


Listing 1: M6800 assembler listing of the program that controls 
all movement of the landing module. The speed adjustment can 
be made by modifying the contents of hexadecimal location 
01BB. The subroutine SURF, starting at hexadecimal location 
01С0, displays the random surface which simulates the horizon- 
tal motion of the craft. The coordinate points for the top section 


of the craft are stored at hexadecimal location 01ҒІ. 


00001 NAM LM SIMUL ATTON 
00002 8004 РТА EQU $8004 2 
00003 8006 РІВ EQU $9006 3. 
00004 8005 СКА ЕСИ $8005 4, 
00005 8007 CRE EQU $8007 5. 
00006 8022 SCNREG EGU $8022 5. 
00007 В020 ПІ5КЕС EQU %8020 7. 
00008 0000 ORG 0 Я. 
00009 0000 80 X1 FCB $80 9. 
00010 0001 00 x2 ҒСВ 0 10. 
00011 0002 00 Ү1 ҒСВ 9 11. 
00012 0003 00 Y2 РСВ 0 12, 
00013 0004 OO KNII FCE Q 13. 
00014 0005 09 RNI!O FCE 0 14. 
00015 0006 Fó GO ЕСИ $Fé 15. 
00015 0007 OA G1 FCR ФА TM 
00017 0008 05 JL FCR $5 17» 
00018 0005 FB JR FCR ФЕВ 18. 
00019 О00А 90 FLAG1 ЕСЕ 0 19, 
00020 ОООВ 00 FLAG? FCB 0 20, 
00021 000г 00 FLAGS FCE 9 21. 
00022 оооп 00 TEMF FCB о 22, 
00023 000Е OO ODOM ЕСЕ 0 23. 
00024 OOOF OO FLAG4 РСН $00 24, 
00025 0010 0000 GETSRF FIR $9 әл» 
00026 0012 00 SUR FCB 0 26. 
00027 0013 0000 FIE 0 27, 
00028 0015 00 ES FCB 0 28. 
00029 0016 96 02 SYS LIA A Yl 29, 
90030 0018 16 03 LOA В Y2 30, 
00031 001^ ВІ 21 В5К EULER 51, 
00032 001С 97 02 STA А Уі 32, 
00033 OO1E 96 03 LOA А Y2 33. 
00034 0020 Dá OA LDA Б FLAGI 34, 
00035 0022 27 06 ВЕП МЕХТ 35, 
00034 0024 Dó O7 (ПА B G1 36, 
00037 0028 ВП 25 BSR EUL ER 37, 
00038 0028 20 04 RRA STORE 58. 
00039 002А Dó 06 МЕХТ (ПАВ 60 39, 
00040 002С 8D 1F ESR EULER 40. 
00041 OO2E 97 O3 STORE STA А Y2 41. 
00042 0030 96 00 LIA А XI 42. 
00043 0032 106 01 LOA BR X2 43. 
00044 0034 8D 17 BSKR ELILER 44, 
00045 0036 97 00 STA А Хі 45. 
00046 0038 94 01 LIA A X2 46, 
00047 ООЗА DS OR (ПА B FLAG? 47. 
00048 ООЗС 25 01 ВМЕ ҒІКЕ 4H, 
00049 ООЗЕ 39 RTS 4%, 
00050 ООЗЕ D4 08 ҒІКЕ LRA B JL 20. 
00051 0041 7D 0008 TST FLAG? 31. 
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Why Not the Best? 
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32K Board Pichargd Above 


From The Dynamic RAM Company. 


2MHz AMHz 
16K —$249 $259 
32K —$375 $395 
48K —$500 $530 
64K — $625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 


Circle 81 on inquiry card. 


Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
%160-4МН2) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
adcressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V @ 
300ma, +16V @ 150ma and 


—16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! H 
you're interested, also ask for a 
catalog on our 28000 16-bit 
processor board designed for the 
MULTIBUS. АІ of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station А, Champaign, IL 61820. 
(217) 359-8010 


. Central Data 
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North 
Star 
. Horizon 


Cromenco 


TRS-80 
Model | 


Computer 


""ВХТАМ 


Byrom Soltware Telecommunicalions Access Melhod 


The missing link between 
any CP/M or TRSDOS computers! 


А commercially oriented telecommunications 
tacility for transmitting and receiving 
CP/M* and TRSDOS"** files, BSTAM has BIG 
computer features for your micro: 


Ш links computers directly at 9600 baud with 
UARTS, or via phone lines using modems 


B full speed data transfer without hex 
conversion overhead 


Ш full wildcard expansions to send * COM, etc. 


Ш reliable error detection 
and automatic retry with 
console messages for 
status and errors 


It's Terrific! 
We use il ourselves! 


PER MANUAL 
3150 COMPUTER ALONE 


Рпсва гоб ост dislibulon ол 8 single density dlaketios. 
li s Formal is requiesiqd which requires additianal diskallay. 
a Euicharga 21 $8. por additional diskrid will bo ссора 


“CPIM is a trademark of Digital Research | 


``ТАЗОО$ is a trademark of Tandy 
Corporation 


Lifeboat Associates 
2248 Broadway New York,N.¥.10024 (212)580-0082 Теіех: 220501 
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00052 
о0053 
00054 
00055 
00056 
00057 
00058 
00057 
00060 
00061 
00042 
00063 
00064 
00065 
00066 
00067 
00048 
00067 
00070 
00071 
00072 
00073 
00074 
00075 
00076 
00077 
00078 
00079 
ооово 
00081 
000B2 
00083 
00064 
00085 
00086 
00067 
OOOBG 
00089 
00090 
00091 
00092 
00093 
00094 
00095 
00094 
00097 
00098 
00099 
20100 
00101 
00102 
00103 
00104 
00105 
00104 
00107 
00108 
00109 
00110 
00111 
00112 
00113 
00114 
00115 
00114 
00117 
00118 
00119 
00120 
00121 
00122 
00123 
00124 
00129 
00126 
00127 
00128 
00129 
00130 
00131 
00152 


0044 
0046 
0048 
004A 
004C 
0041 
0050 
0051 
0052 
0054 
0055 
0056 
0058 
0059 
OOSA 
OOSEK 
005С 
ооп 
005Е 
OOSF 
0061 
0042 
0064 
0066 
00488 
DOA 
o04C 
004Ғ 
0071 
0074 
0074 
0078 
0074 
0078 
007C 
007Е 
OO7F 
0082 
0084 
090885 
0088 
СОВА 
OORC 
DOBE 
0090 
0092 
0094 
0094 
0098 
0099 
009В 
009С 
QO9E 
оодо 
ооа2 
ооА5 
0047 
OOAA 
ООАП 
OOAF 
OOBO 
оова 
OOR4 
OORS 
OORB 
OORE 
OORC 
ООВП 
DORF 
DOC1 
OOU3 
oQCS 
оос? 
ооСа 
оәосс 
OOLE. 
pono 
00103 
oons 
0007 
оор 


ЗЕ. 
Dé 
BD 
97 
39 
СЕ 
37 
OF 
26 
1B 
59 
рё 
17 
oB 
58 
1B 
58 
1B 
AC 
97 
39 
рё 
n7 
рё 
17 
Bn 
7А 
26 
СЕ 
Cá 
D7 
BI! 
44 


02 
0? 
03 
01 


0002 


FC 


04 


LFIRE 


EULER 
FO 


RAND 


SKFGEN 


NXT 


NXTS 


BXING 


XING 


PLUS 
SAVE 


OUT 
TERR 


SISFLY 


KEY 


BGT 
ГА 
HSK 
STA 
RTS 
LI'X 
ASK 
DEX 
BNE 
ABA 
RTS 
LDA 
TBA 
ASL 
ASL 
ABA 
ASL 
ABA 
INC 
STA 
RTS 
LIA 
STA 
LDA 
ЭТА 
BSR 
CEC 
BNE 
рх 
гра 
STA 
BSR 
LSK 
LSR 
STA 
INX 
ПЕС 
ЕМЕ 
RTS 
CLR 
LDA 
ANE 
CMF 
BPL 
CHF 
ВМТ 
ANT 
STA 
RTS 
амп 
ТАН 
SUR 
ЕЕП 
ЕМІ 
ПЕС 
BRA 
INC 
INC 
STA 
RTS 
BSR 
LDA 
REQ 
ВЗК 
JSR 
RTS 
CLR 
STA 
STA 
LIA 
BSK 
BMI 
INC 
ЕЛА 
ESR 
BMI 
INC 
ра 
BSR 
RMI 
ПЕС 
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EO 


RWD 


RNII 


ором 
TEMP 
RNBO 
ЕМІ! 

RAND 
TEMF 
NXT 


#GETSRF 


#$5 
TEMP 
RAND 


Orx 


TEMF 
HXTS 


FLAG4 
ХЕ 
$93F 
#630 
XING 
#610 
XING 
#320 
B5 


8920 


BS 
авт 
FLUE 
ODOM 
SAVE 
оом 
FLAG4 
BS 


BX ING 
FLAG4 
SDSPLY 
SRFGEN 
SURF 


FLAG1 
FLAG? 
%%20 
ТКЕҮ 
L 
FLAGI 
$$10 
TKEY 
R 
FLAG2 
$950 
TKEY 
EXT 
FLAG? 
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IDS Announces 
8-100 Energy Management Module 


The 100-EMM Energy Management Module provides temperature measurement at four separate locations 
indoors or out; monitors eight (8) doors, windows, or fire sensors; controls six external devices via relay or op- 
toislator; and provides an intrusion alarm with battery backup (alarm operates even during primary power out- 
ages). Putthe 100-EMM to use in your home or business and claim a 30% tax credit for the cost of your S-100 
computer system including the 100-EMM. (Purchasing the 100-EMM can actually save you several times its 


cost in tax credits. Full instructions for filing are included in the 100-EMM manual.) 
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BUY THIS S-100 BOARD 
AND GET UP TO A 30% 
TAX CREDIT BASED ON 
THE COST OF YOUR 
COMPUTER SYSTEM! 


| " 1 \ BA LEEI 
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100-EMM Energy Management Module 
Assembled and Tested $395.00 
Kit $345.00 


CP-52 Cable Panel - Terminates two 26-conductor flat cables in 26 screwlugs. Use it for convenient interconnection of the 100-EMM 


to the "outside world". $45.00 


CABL-26-STD 26-Conductor Flat Ribbon Cable - Four feet in length with connectors for 100-EMM and CP-52 above. $35.00 Other 


lengths available on special order. Add $1.00 per foot. 


88-UFC UNIVERSAL FREQUENCY COUNTER 

Four software selected inputs. Measure frequency from O-650 
MHz and period from .luS to 1 Second. Extensive software ir- 
cluded. 


Assembled and Tested $299.00 Kit $199.00 Temperature- 
Compensated Crystal Oscillator option $145.00 


88-SAI SYNCHRONOUS/ASYNCHRONOUS INTERFACE 
The most versatile serial interface on the market. Computer ac- 
cess/contro! of all data and handshake lines and provision for 
masked interrupts, inversion of any input or output signal, and 
onboard baudrate generation for 110, 134.5, 150, 300, 600, 
1200, 2400, 4800, 9600, and many other baud rates. Many 
тоге features. 


Assembled and Tested $299.00 Kit $199.00 


Mailing Address: 

Post Office Box 17269 
Dulles International Airport 
Washington, DC 20041 


Telephone (703)661-8442 


INTERNATIONAL 
DATA SYSTEMS, INC. 


Circle 83 on Inquiry card. 


OTHER PRODUCTS FROM IDS. The most complete source of S-100 compatible modules for process con- 
trol, data acquisition, energy management, and data communications. 


88-MODEM S-100 ORIGINATE/ANSWER MODEM WITH AUTO- 
DIALER. Software selectable baudrate provides any baudrate from 66- 
600 baud. Provides 1.5 stop bits when operated in 5-bit code mode. 
Auto-answer programs available for CROMEMCO CDOS, CP/M, North 
Star Horizon and MDS, and Alpha Micro. 


Assembled and Tested $395.00 Kit $245.00 


88-SPM TIME OF DAY CLOCK with battery backup. Set the 
clock with three out instructions: no delays! Programs included 
in North Star BASIC, CBASIC, and 8080 assembly language. 
Assembled and Tested with crystal option $199.00 Kit less 
crystal option $99.00 Crystal Option Kit $25.00 


B8-RCB RELAY CONTROL BOARD 

16 Relays on one board. Control appliances, production equip- 
ment, or even musical instruments (See BYTE Magazine Sept 
1977 page 12) 


Assembled and Tested $299.00 Kit $199.00 


Shlpping Address: 

400 West Service Road, Suite 130 
Dulles International Airport 
Washington, DC 20041 USA 


TELEX 901112 IDS CTLY 
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NOW BETTER THAN EVER 
e Control Program for Microcomputers. 
e Includes Editor, Assembler, Debugger, Utilities. 
e Supports Floppy Disks and Hard Disks. 

For 8080, 8085, 2-80, MDS. 
e $150-Diskette and Documentation 
e $95-Documentation only 


NEW INDUSTRY STANDARD 
ә Multi-terminal access. 

e Multi-programming., 

ө CP/M-compatible. 

e Real-time features. 


e $300-Diskette and Manual 
e $95-Manual only 


DIGITAL RESEARCH 


OPTIONAL SOFTWARE PACKAGES 


MAC™ MACRO ASSEMBLER: 

e Compatible with new Intel macro standard. 
e Complete guide to macro applications. 
e $90-Diskette and Manual. 

SID'" SYMBOLIC DEBUGGER: 

e Symbolic memory reference. 

e Built-in assembler/diassembler. 

e $75-Diskette and Manual. 

TEX" TEXT FORMATTER: 

€ Powerful text formatting capabilities 

e Text prepared using CP/M Editor. 

e $75-Diskette and Manual. 

DESPOOL" 

e Background print utility, 

e Use with CP/M 

e $50-Diskette and Manual. 


ГІ DIGITAL RESEARCH 


P.O. Box 579 9 Pacific Grove, California 93950 
(408) 649-3896 
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00133 
90134 
00135 
00136 
00137 
90138 
90139 
901409 
90141 
00142 
00143 
00144 
00145 
00146 
00147 
00148 
00149 
09150 
90151 
00152 
00153 
00154 
00155 
00156 
00152 
00158 
00159 
00160 
00161 
00162 
00163 
00164 
00165 
00166 
00167 
00188 
00149 
00170 
00171 
00172 
00175 
00174 
00175 
00176 
00177 
00178 
00179 
00180 
00181 
00182 
00183 
00184 
00185 
00166 
00187 
00188 
00189 
00190 
00191 
00192 
00193 
90194 
00195 
00196 
00197 
00198 
00199 
00200 
00201 
00202 
00203 
00204 
00205 
00204 
00207 
00208 
00209 
00210 
00211 
00212 
00213 


догс 
eon 
COED 
OOE2 
OOE4 
OOES 
OOES 
OOEA 
OGEI 
OOFS 
OOF] 
OOF 4 
OOF? 
OOF? 
OOFC 
OOFF 
0101 
0104 
0107 
0108 
0108 
0107 
010Е 
0110 
9112 
0114 
0116 
0118 
0114 
011С 
OLIF 
0121 
0123 
0125 
0127 
0124 
012С 
012Е 
0130 
0133 
0155 
0137 
0139 
0138 
013 
O13F 
0141 
0143 
01435 
0147 
0149 
014E 
0141 
O14F 
01252 
0154 
0156 
0158 
0154 
015С 
015Е 
O15F 
0161 
0143 
0165 
0168 
016A 
O16C 
O16F 
0172 
0174 
0176 
0176 
0178 
017I 
0917F 
6181. 
0184 
0184 
018% 
отан 


39 
#Е 
86 
at 
ZR 
РС 
59 
R7 
7I 
4% 
ТЕ 
?Ғ 
86 
R7 
B? 


EXT 


О 


„ TRET 


BEGIN 


INIT 


START 


MOTION 


LAND 


CRASH 


SAFE 


SF 


LANDER 


RET 


RTE 

CLR 

Lita A 
BSR 

EMI 

INC 

RTS 

5та A 
TST 
RTS 
CLR 
CLA 
LOA 
STA 
STA 
Loa 
STA 
ЭТА 
CLR 
STA 
LUA 
ЭТА 
LOA 
STA 
LIA 
5та 
LDA 
STA 
RSA 
JSR 
ESR 
LDA E 
EEQ 
ESR 
JSA 
BSR 
BSR 
BSR 
ИЕТ; 
ЕВА 
ADD 
SUB 
BHI 
CMF 
BMI 
LOA 
СМР 
ЕРІ 
ЕМР А 
ЕМІ 

LDA А 
СМР à 
BFL 

JSR 

RSK 

LOA B 
ЕБТ 
RRA 
Lia 
STA 
CLR 
STA 
ата 
STA 
LOX 
BSR 
BSR 
JSK 
JSR 
LOA B 
BGT 

BRS 

LEX 

BSR 

гПа В 
BLE 

ких 

ESR 

LIX 

HSA 

LUA E 
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FLAGS 
EEO 
TREY 
a 
FLAGS 


SCNREG 
DISREG 


CRS 
CRE 
FEFFE 
FIA 
ЕТЕ 
#$25 
CRA 


SYS 
LANDER 
LANGER 
LANDER 
TERR 


FLAG3 
MOTION 
SF 
ФТОР 
DSFL Y 
FLAGI 
RJET 
+L) 
ISPLY 
LS 
DSPLY 
FLAGI 
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" BATTERY SUPPORTED 


CALENDAR CLOCKS 


PDP-11* Multi-Bus** 
TCU-100 • $495 TCU-410 • $325 
m Provides month, day, hour, minute and second. m Provides year, month, day, hour, minute and 
ш Caninterrupt on date/time, or periodic intervals. second. 
TCU-150 « $ 460 в SBC/BLC compatible. 
m Provides year, month, day, hour, minute and 
second. HP 2100 
m Automatic leap year. TCU-2100 , $395 
в ee RSX-11M, RT-11 FB/SJ VO2, МОЗ = Correct time restored after power failure. 
and ш Compatible with the HP TBG card. 
* m 
LSI-11/2 Serial Clock (RS 232 or 20 mA) 
TCU-50D • $325 SLC-1 * $640 


m Provides month, day, hour, minute and second. 
m Dual size board. 
m Patches for RT-11 SJ/FB VO2, VO3B. 


в Connects between any terminal and host computer. 
m Provides date, time and more! 


All Digital Pathways TCUs have on board NICAD 
Lockheed SUE batteries to maintain time and date during power 
TCU-200 • $550 down. Timing is provided by a crystal controlled 


and milli-second. Quantity discounts available. 


m interval interrupts between 1/1024 seconds and | 
For тоге information on these products, contact: 


йі Digital Pathways пс. 
n 4151 Middiefield Road 
Computer Automation (Naked Mini) Palo Alto, CA 94306 
TCU-310 • $385 Phone: (415) 493-5544 


= Provides year, month, day, hour, minute and 
second. 


* "Trademark of Intel Corporation 
**"Trademark of Computer Automation Incorporated 


DIGITAL PATHWAYS | 
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“Trademark of Digital Equipment Corporation 


Circle 86 on inquiry card. 


The days of complicated, unreliable, 
dynamic RAM are gone: 
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INTRODUCING 


the ultrabyte memory board 


$199.35 (===. 


Netronics consistantly offers innovative products at un- 
beatahíe prices. And here we go again — with JAWS, 
ihe ultrabyte 64K 5100 memory board. 
ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does it aff Intel's 
single chip 64K dynamic RAM controller eliminates 
higtt-current [адіс parts... delay lines... massive 
heat sinks . . , unreliable trick circuits. 

| REMARKABLE FEATURES OF JAWS 

| Look what JAWS offers you: Hidden refresh . . . fast 
performance ... law power consumpiion . . . fatched 
data outputs... 200 № 4116 RAMs ... on-board 


crystal . . . 8K bank selectable. . . fully socketed . . 
solder mask on both sides of beard ... designed for | 
8080, 8085, and 280 hus signals . . . works in Explorer, 


| Sol, Horizon, as well as all athar well-designed 5100 
computers. 
GIVE YOUR COMPUTER A BIB BYTE OF MEMORY | 


POWER WITH JAWS — SAVE UP TO $80 ON 
IWTRODULTURY LIMITED-DFFER SPECIAL PRICES! 


UNDECIDED? 77 А WIRED ТЕК JAWS IN YOUR COMPUTER ON OUR 


um um ж аш ша шін шə 
CONTINENTAL О З.А. CREDIT CARD шігіл OUT ШІМ CONNECTICUT CALL 


CALL TOLL FREE E DTE 


From Connactitat Ov Far Aasigtencs. (203) 354-9275 


РАЦИИ" “с 8 ci 


DEVELOPMENTLTD 
333 Litchfield Road, New Milford, CT 06776 


Please send the items checked below: 

L] JAWS 16K RAM kit, №. 6416, 5198.96.“ 

L] JAWS 18K RAM fully asnembled, tested, burned іп, 
№, 5416W. 5229.95," 

CI JAWS 32K RAM kit, №. 8432. (rag. price $329.95), 
SPECIAL PRICE 1289.95.* 

LJ] JAWS 32K НАМ fully assembled, tested, burned іп, 
y (reg. price $369.95), SPECIAL PRICE 

C] JAWS 48K RAM kit, No. 6448, irag. price $459.95}. 
SPECIAL PRICE $399.95." 

LJ JAWS 48K fully assembled, tested, burned in, No. 
6446W. (reg. prica $509.95], SPECIAL PRICE 
3448.85,% 


C] JAWS ВАК RAM kit, №, 6464, (rep. price $589.95). 
SPECIAL PRICE $499.95." 

CI JAWS GAK RAM fully assamhied., tested, burned іп, 
No. 6454, (reg. price $649.95), SPECIAL PRICE 
3558.85,% 

C] Expansion kit, JAWS 16K НАМ module, to expand 
ns of the &bnva in 16K blocks up to 64K, No. 16ЕХР, 
*All zo plus $2 postage and handling. Connecticut 


residents add salas 187, 
Total enclosed: $m 
C] Personal Check D Money order or Cashiers Check 
L] VISA ГІ MASTER CHARGE (Bank No. _... } 
Atct. №. Exp. Date 
Signature 
Prim Name 
Address 
City 
State и 
П Send me more information 
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Listing 1 continued: 


00214 
00215 
00216 
00217 
00218 
00219 
00220 
00221 
00222 
00223 
00224 
00225 
00226 
00227 
Q0228 
00229 
00250 
00231 
00232 
00233 
00234 
00235 
00236 
00237 
00258 
00239 
90240 
00241 
00242 
09243 
00244 
00245 
00246 
00247 
оогав 
00249 
00250 
00251 
00252 
00253 
00254 
00255 
00256 
00257 
00258 
00259 
00240 
00241 
00262 
00243 


018D 
018F 
0192 
0194 
0197 
0199 
019Б 
019D 
0160 
0142 
0153 
0185 
0147 
018A 
О1АС 
О1АЕ 
01BO 
O1B3 
0184 
0185 
0187 
0189 
O1BA 
O1BC 
OED 
O1BF 
01CO 
01C3 
0104 
0106 
01C? 
01CC 
O1CE 
0100 
01101 
0103 
0116 
0118 
049% 
O1DBR 
O1DE 
01Е0 
01E3 
01Е5 
OLE? 
01Е9 
O1EB 
OLFE 
O1FO 
01Ғ1 
О1ЕЗ 
01Ғ5 
01F7 
OF? 


9 OLFA 


O1FC 
A031 
A031 
A033 
А03% 
А037 
ADI? 
AO 3A 
AO3C 
дози 
АОЗЕ 
A041 
A043 
4049 
4047 
A048 
ATAA 
Абас 
Абап 
AOAF 
А051 
A023 
А055 
AOS? 
AOS? 


27 
CE 
Bp 
CE 
BI! 
Dé 
2С 
СЕ 
Bn 
29 
Ав 00 
27 12 
B7 
AS 
9B 02 
oF 
B7 
08 
08 
8n 
20 
39 
C6 
SA 
26 
39 
CE 
АЕ 
Е6 
E7 
F7 
вр 
96 
43 
B4 


AOSI 
OA 
OB 
95 
AGAB 
91 


НО ЕТ 


МОК.) 
DSFLY 


ENT! 
TOELAY 
DELAY 


SURF 


NEXTS 


rai 


LJ 


LS 


М.) 


RS 


К.) 


HEQ 
LIX 
BSR 
LX 
ESR 
LI!À 
ЕСЕ 
L Irx 
BSR 
RTS 
СГА 
БЕСІ 
STA 
LOA 
ALE 
ADI 
STA 
Імх 
Імх 
HSR 
HRA 
RTS 
LPA 
ПЕС, 
ВМЕ 
RTS 
LOX 
CLA 
LIA 
STA 
STA 
ESR 
LIA 
COM 
ANI 
ста 
BSK 
INX 
LOA 
STA 
ASK 
СЕХ 
ВЕС 
^I 
ERA 
LIA 
STA 
ESR 
KTS 
FO 


FCE 
FDE 
FCE 
ORG 
FOE 


ЕСН 
FOR 
FCH 
РОН 


FCR 
ЕЕ 


ЕСЕ 
FIE 


FIR 


FCH 
END 


"m і br PD DDD 


>>. огть 


шаш 


> > 


МОЈЕТ 214. 
rJ 215. 
DSPLY 216, 
#К5 217. 
D5FLY 218. 
FLAG2 21%, 
МОК. 229. 
ERJ 221. 
ПЕРІ. Ү 2232, 
221. 
OrX 224. 
ЕМІ da 
РТА 226, 
іХ 227. 
Yi 22B. 
$$70 day. 
ЕТЕ 450. 
251. 
232. 
TOELAY 233, 
DSPLY 234, 
235. 
#480 236, 
457, 
[EC AY 258, 
23%. 
SGETSRF 240, 
241. 
Ox 242. 
FIA 245. 
ЕТЕ 244. 
THELAY 245. 
XI 346, 
247. 
%ФЗҒ 248. 
FIA 249, 
ТПЕ АТ аа 
51, 
Ох A 
РТН 253. 
ТПЕІ А 254. 
4GETSRF +4 235. 
LAST 206. 
+$40 257. 
NEXTS 258. 
FSFE 259, 
FIA 260, 
TRELAY 241. 
262, 
$3820,3$8424,$7С24,$7820 263. 
$00 264, 
%701Е 243. 
%00 266. 
$5031 267, 
$7810:$70C18»*$7810»:$7C18 248. 


$00 269, 
$8000 270. 
$00 271, 


%8415,%8810,%8418,48НІГ,%БЕ2О 


$00 273, 
$901Es$881C 274. 


$00 223. 


$8540r$8050»97E40*:$8BA4À 276, 


$7846^5»r$8540 277, 
о 278. 
279. 


Text continued from page 132: 


we do not have much room to move around, but the 
landing simulation is very realistic. In numerical calcula- 
tion the 2's complement arithmetic is used. The 2's com- 
plement number has a range of decimal —128 to +127, 
or hexadecimal 80 to 7Е, Since the number can be positive 
or negative, the summation will only be sufficient to per- 
form addition and subtraction. The shift instructions 
ASL and ASR can be used to perform multiplication or 
division by 2 respectively. By repeating the use of shift 
operation, it is possible to multiply or divide a number by 
2, 4, 8, and so on. 

The dynamic equations for the landing craft are given 
by the following four first-order ordinary differential 
equations: 


ах, == X: 
dt 


dX, = + ЕТ 
dt 


ДҮ, = Y; 


ЧҮ; = —g + JET 


> 
| 


horizontal displacement 

X; = horizontal velocity 

SJET = side jet thrust; negative for the right-hand 
side jet, positive for the left-hand side jet, 
and 0 when neither are firing 


Yı = vertical displacement 
Y; = vertical velocity 
— gravity 
JET = main jet thrust; 0 when it is not firing 
t — time 


According to the Euler's method (see reference on “Ар- 
plied Numerical Methods"), an equation of the form: 


dZ = {f(t Z) 
dt 


can be replaced by the following equivalent numerical 
routine: 


2.1 on E. T hf(t,, 7.) 
tai = Ё, + h 
n = 0,1,2,.... 


where the quantity Z,.:, at the time Б,,, can be calculated 
by adding the previously calculated value Z,, and the 
product of the time increment h and the function f(t,, 2,). 
Starting from the given initial value Z, at te the solution 
for Z, at t, can be obtained by repeating the calculation 
from the Euler's routine. This concept has been carried 


out in the program SYS (address 0016). An assumption is 
made that the time increment h is equal to % second. 

А total of 553 bytes of memory is needed for the pro- 
gram. If you have more memory space available, you 
may want to add more constraints to your simulation. 
The limited fuel capacity can be added to the program. 
The fuel gauge, velocity, altitude, displacement, and 
elapsed time can also be displayed on the screen. The 
trace between craft and surface can be blanked by the 
beam-intensity modulation. The control line on the 
peripheral interface adapter (PIA), such as CA2 or CB2, 
can be used for the blanking control. 

The microprocessor can be a useful tool in the class- 
room for the dynamic simulation. Ап automobile tra- 
veling on a random surface can be an interesting subject 
for studying the suspension system. Even a simple mass, 
spring, and dashpot system would prove to be an inter- 
esting simulation to observe on the osccillosope. ili 
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FOR YOU 
YOUR WIFE 

YOUR CHILD 
YOUR HOME 
YOUR SCHOOL 
YOUR BUSINESS 


A Computer System Both 
Practical and Affordable! 


NE Many uses for your computer, № Word 

ә. РГОсе55іпо M Accounting B Bookkeeping 
li, Games Ж Personal Records ш Menu 
usse BiPlanning Е Educational Development 
8 Tax Preparation м Homework, ес. 


BYTE SHOP EAST offers a wide selection of hardware to meet 
your specific needs; SORCERER, РЕТ, APPLE, NORTH STAR, 
IMSAI, DIGITAL, and many, many others. BYTE SHOP EASThas 
a complete library of books and magazines іс meet your needs. 


Coma in to our computer stores for a FREE demonstration! 


DY IE НОР ERST. 


130 East 40th St 21 Hempstead Turnpike 
iCorner of Lexington Ave.) Lost Eas! of Wantagh Pkwy) 
New York 10016 Levitlown, N.Y. 11756 
Tues.-Fri. 10-6 Sat. 10-5 Tues.-Fr. 12-8 Sat, 10-5 
1212} 889-4204 [515) 731-8116 
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HARDSI 
Am А. 6 South Street = Milford, New Hampshire 03055 =(603) 673-5144 


CENTRONICS 753-2... 


This high speed, high density, dot matrix printer (180 CPS) features 
an 18 x 9 dot matrix and proportional spacing. 132 characters per line. 
Ideal чп psc processing and all business uses. Includes connecting 
cable. $7777 | List Price $3295.00 HardSide Price $2795.00 


ENTRONICS 730... 


This is the same printer as the new Radio Shack “Line Printer II". 
Prints at 100 characters per second, 8 inch lines of 80 characters each. 
Features upper and lower case letters, with wide letters under software 
control. Operates as both a friction feed and a pin feed printer. Uses 
paper up to 97% inches wide. Can also handle a single sheet of paper. 
Includes connection cable. List Price 1999.00 HardSide Price $899.00 


QUICK RINTER Il... 


А “mini” line printer priced to fit everyone's budget. Connects direct- 
ly to the keyboard without an expansion interface. Software selectable 
for 16 or 32 character lines of both upper and lower case letters. 
Automatic ‘‘wrap-around’’so no data is lost. 


List Price $219.00 HardSide Price $197.00 


CALL TOLL FREE 1-800-238-1790 


S LIST OUR 
LIST OUR PRICE 
EXPANSION INTERFACE: PRICE PRICE TRS-80 COMPUTERS: 
22. ОК $299 $269 Level-I 4K $449 
2... 16K $448 379/403 Level-I 16K, w/keypad $659 
... 32K $597 4791537 Level-I! 4K $559 
Level-I| 16K $669 
Percom, TFD-100, 40-track 
ң : PRINTERS: 
4... бөлі а k Line Printer III $1849 
"ысымы? C айынан Centronics 779-2 $1095 
4-d ! е Ы Line Printer II 
mie rms 0 Centronics 730 $899 
Radio Shack -1.2.3 Centronics P1 * $419 
— Quick Printer || $197 
ОР-ІІ Exp. Int. Cable $18 
ACCESSORIES: e. ыш xanired 
Telephone Interface а $35 
16K Memory Kit 
16K Memory Kit for E.L »K Prices do not include shipping 


RS232-C Interface $ ж COD orders require 
TRS-232 Interface 


0 
Data Dubber 25% cash deposit 
Ж Prices subject to change 


*TRS.80 is a trademark of Radio Shack and Tandy Corp 
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REE 


1 year subscription to The 

Eighty, monthly magazine for 

TRS-B0* owners, with 
any order! 


1-800-258-1790 
TOLL FREE 


2 DATA BASE 
MANAGERS! 


Dynamic Data Base py кеп Кпесін 


Easy to use, flexible data base 
system on diskette. $39.95. 


CCA Data Management 
trom Personal Software 

More powerful system with 100 
page manual and many options. 
$79.95 (ава $3. shipping) 


GAMES 


TRS-80 Opera Theatre Magnificent sound! by 
Richard Taylor. $9.95 
Alian Invasion by Roy Niederholfer. $9.95 
% Wing 11 by Chris Freund. Level 11, 16K $9.95 
Talpan by Ал Canflil. Level 11, 16K $9.95 

* Sargon ІІ by Dan and Kathe Spracklen. Level 11, 
16K $29.95 
Amazin’ Mazes by Robert Waliace. Level 11, 18K 
57.95 
Andrald Mim by Leo Christopherson. With 
sound. Level 11, 18K $14.95 
Bee Wary by Leo Christopherson, with sound. 
Level Il, 16K $14.95 
$ Games lor Preschool Children by George 
Blank. Level il, 16K $9.95 
Space ВаНша by Level IV, Laval ll, 16K Tape ог 
32K Disk, Tape-$14.95, Disk-$19.95 
Star Trak 111.4 by Lance Micklus Lavel 11, 16K 
$14.95 
Adventures on Tape by Scott Adams. Levei 11, 
18K. Choose one: Adventureland, Pirate's Cove, 
Mission Impossible, The Count, VooDoo Castle, 
Strenge Odyssey, Pyramid of Doom, and Fun 
Housae-$14.85 sach. Adventure Sampler, 16K 
tape, $5.95 
Adventures on Disk by Scott Adams. 1) Mission 
Impossible, Pirate's Cove, Adventureland; or, 2) 
VooDoo Castle, The Count, Strange Odyssey. 
Elther set, $39.95. 
Pork Barrel by George Blank. Level li, 16K $9.95 
Meen Checkera Mechine by Lance Micklus. 
Level 11, 16K; tapa, $19.95; disk $24.95 
Kriegeplel by Ron Potkin. Level 11, 18K, $7.95 
Galactic Empire and Galactic Trader (a sequel) 


by Doug Cariston. Level il, 16K, $14.95. Both on 
Чек, 32K, 528.95. 


ығ” 


ST-80 Smart Terminal 
Communications Program 


CONTROL key, ESC key, REPEAT 
key, a RUN key, and a functioning 
BREAK key. List incoming data on 
your iineprinter. Level 11, 16K 

Reprogram RS232.C 
keyboard. on tape $49.95. 


“А trademark of Lance Micklus, Inc. 


from 


Original Adventure by Microsoft. 32K, 1 disk 
$29.95. 


Pigskin (Football) by Acorn Software. Level 11, 
16K $9.95 


PERSONAL 


Typing Tutor by Roger Robitaille, Sr. Level (1, 
16K $19.95 


Secrets of the Tarot by John T, Phillipp. Level Il, 
16K $9.95 


Advanced Persona! Finance by Lance Micklus 
tor 32K disk systems $24.95 


| Ching by John T. Phillip. Level H, 16K $7.95 


UTILITIES 


T-Short by Web Associates. Level 11, 16K $9.95 
File Manager 80 by Nepenthe. $49 95 32K 
Directory 16K Disk $9.95 


Automated Disk Directory $14.95 32K Disk. Re- 
quires NewDOS. 


Spool Print ASCII files $19.95 (Will not work with 
NewDOS.) 


ЗТАО Trace and Debug Monitor for tape and 
disk systems 16, 32, and 48K on one tape. $24.95 


NEWDOS by Apparat $49.95 
NEWDOS + by Apparat $99.95 


VTOS 3.1 by Randy Cook with 100 pp Manual 
$75. Manual alone $30. With BASIC $99. 


RSM2 by Small Systems Software. Level li, 16K 
$26.95 


ASM2D by Smali Systems Software. Disk for 16 
through 48K (all in опе) $28.95 


КУР by Lance Micklus. Tape-$29.85; Disk-$34.95 


SUPPLIES 


Diskettes Dysan, (premium quality) box of 5 
-$29.95 plus $1.00 shipping; nationally known 
brand, box of 10 - $39.95 pius $2. Diskette 


FEE 


The Software САТА!ОС$ 
Exchange 


6 South Street, Box 68, Milford, NH 03055 - 


HardSide Hardware (24 pgs.) 


TSE Software (64 pgs.) 


ST-80D (Enhanced Disk 
Version) adds: 


Transmit any type of TRS-80* АЗС! 
file, including BASIC programs 
stored in ASCII frormat, and most 
BASIC data files. 5Т-80 D has been 
used on a variety of timesharing 
systems. For 32 K disk systems, on 
disk,$79.95. 


BUSINESS 


Inventory System 11.3 бу M. Kelleher. improved 
version, $79.95 
Inventory 'S' by Roger W. Robitaille, Sr. Level (i, 
16K Tape -$24.95; 32K Olsk,(wlthinvolcIng) 
$59.95. 
Payroll by Stephen Небиег. For disk systema. 
32K $59.95 
Accounts Receivable ІІ by S. Habbter. 32K disk 
systems $79.95 
Mail List 1 by SBSG 32K disk systems $99.95 


Эта! Business Bookkesping ІІ by Я. W. 
Robitaille, Sr. Level ІІ, 16K. With journal -$38.95 
disk, $31.95 tape. $29.95 disk, $24.95 tape. 


SPECIAL PURPOSE 


Etaciric Pencil by Michael Shrayer. Powerful 
machine language word processing system. 
Levol ЇЇ, 16K tape - $100; Disk version - $150 
Level 111 BASIC by Microsott. $49.95 

Level ! In Level 1 by Apparat. Level Il, 16K $15.00 
Fortran by Microsoft. 32K - 2 Disks. New low 
price $150.00 add $5. shipping 

RX-Basic Cross Reference-XREF-RENUMX, by 
Lance Mick!us AX (disk, 32K) $24.95; XREF, L II, 
Q16K $19.95; RENUMX, L If 16K, $24.95; 
RENUMBER, $7.95 


BOOKS 


7-80 Softwere Gourmet Guide and Cookbook. 
от Scelbi $14.95 plus $1 postage 

TAS-80 Disk and Other Mysteries, by Harvard 
Pennington, $19.95 pfus $1 handling 


OMPLE 
40% resin ia 


4 
о” 


ee, 


APL 80 by Phelps Gates 


APL for the TRS-80* at a bargain 
price! Level Il, 16K, $14.95 or disk ver- 
sion with SAVE and LOAD and printer 
output. plus 4 work spaces of self- 
teaching lessons, plus APL: An In- 
teractive Approach for only $49.95. 


=/MICRO TAX 


Time saving programs help 
you with your 1960 income 
tax. Cassette: Micro Tax |, 
$25.; Micro Tax Il, $35.; Micro. 
Tax 111, $50. 
| Add $2. 
shipping and 
, handling. 


VTOS 3.1 


Randy Cook (edd 33. shipping) 


With 100 page manual -$75. 
With extended BASIC and 
manual -$99. 
Manual 
(separately) 


-ТЯ$.80 is a trademark of Radio Shack and Tandy Corp 
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The Dirt-Cheap Bootstrap 


More Notes on Bringing Up a Microcomputer 


How do you take the very first 
steps into learning about 
microprocessors? An article by Sol 
Libes ("Notes on Bringing up a 
Microcomputer,” January 1978 
BYTE, page 162) described a pro- 
cedure for the initial testing of a 
homebrew microcomputer which 
uses simple procedures to determine 
whether or not address and control 
signals are functioning properly. The 
procedures described are effective, 
but in order to use them you need a 
way to load some programs into 
memory. 

If you are building a kit or follow- 
ing a complete microcomputer 
design, then the details of input and 
output interfacing will be provided 
for — a bootstrap program will either 
be available in read-only memory or 
can be easily entered from a front 
panel. But suppose you are just feel- 
ing your way along, as I did. I had 
obtained an 8080A chip set through 
Intel's University Program, but I had 
no intention of building a real com- 
puter. I had full access to an Altair 
and an IMSAI at the college where I 
teach; I wanted only to learn a little 
about how the hardware worked. I 
certainly did not want to spend either 
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Albert S Woodhull 
RFD 2, Enfield Rd 
Amherst МА 01002 


the money or the time to imitate the 
Altair's front panel. The following is 
a description of how I solved this pro- 
blem in an economical way. 

To set the stage: I had the 8080A 
microprocessor interfaced with the 
8224 clock generator/driver device 
and 1 K bytes of programmable 
memory. I had thirty-two light- 
emitting diodes (LEDs), driven by 
simple emitter-follower transistor 
buffers, which indicated the state of 
the bidirectional data bus, the address 
bus, and the decoded status signals. 
Three problems seemed important: 


@ | needed to be able to single-step 
the processor so that the light- 
emitting diodes would show more 
than a meaningless blur. 

€ I needed a way to transfer data 
from the outside world to 
memory. 

€ I needed some kind of keyboard or 
switch panel for entering data. 


Single-Stepping 

The 8080A is a dynamic device. 
This means that you can't slow it 
down to human speed by slowing its 
clock signal. The 8080A can, 
however, be made to enter a wait 


state in which it essentially does 
nothing at high speed. While in the 
wait state, the processor uses the 
clock signal to keep its internal 
registers refreshed, but does not 
change its state. 

To single-step through a program 
to make the computer perform each 
operation only at my command, I 
needed to be able to hold the pro- 
cessor in a wait state. The processor 
would stay in this wait state until I 
asked it to take a step; it would then 
immediately return to the wait state. 
As shown in the schematic diagram of 
figure 1, it was very easy to do this 
with only a single flip-flop. 

The output of the flip-flop (half of 
a 7474 dual D edge-triggered type) 
was connected to the RDYIN line on 
the 8224 clock generator and driver. 
This line initiates a wait state when it 
is pulled low. Three inputs of the 
7474 were used. The D (data) line was 
connected to ground. The clock input 
on the 7474 was driven by the SYNC 
output of the 8080A. Finally, a simple 
pulse generator drove the SET input 
to the flip-flop. 

The operation of this circuit 
resembles that of a person whose 
reflexive response to the sound of an 


Whether it's memory, motherboards, I/O boards, enclosures, ог any of our fam- 
Шу of products, CompuPro™ delivers what you want at prices you can afford. 

Looking for memory? Our boards are fully static, low power, run at 4 or 5 MHz, 
support a number of popular busses, include a 1 year limited warranty, and gen- 
erally come in 3 configurations to suit your exact needs. For lowest cost, choose 
an "unkit" with sockets and bypass caps pre-soldered in place for easy assembly. 
When you can't wait to get going, order one of our assembled versions. For critical 
systems, specify boards qualified under our Certified System Component (CSC) 
high reliability program. These boards are extensively tested, burned in for at least 
200 hours, and are immediately replaced in event of failure within 1 year of invoice 
date. 

Looking for other peripherals? We mix leading edge technology, design savvy, 
and volume buying to deliver the right product at the right price. See our list 


COMPUPRO'" CONTINUES TO 
DELIVER. 


16K DYNAMIC RAMS 
8/$87.20! 


Perfact for memory expansion in a number 
of machines (TRS-B0* * Model | and Model Il, 
Exidy Sorcerer, Heath H89, Apple, etc.), and you 
can't beat our price: 8 high speed chips for $64! 
Add $3 if you'd like 2 dip shunts plus TRS-80"* * 
programming instructions to expand memory. 


below for pricing. 


Memory name Buss & Notes Unkit Assm 
BK Econoram* ЦА S-100 $149 $179 
16K Econoram iV S-100 $289 $339 
16K Econoram VIIA-16 S-100 $299 $349 
24K Econoram VIIA-24 S-100 $419 $499 
16K Econoram 1Х-16 Dig Grp $319 $379 
32K Econoram 1Х-32 Dig Grp $559 $639 
32K Econoram X S-100 $549 $669 
32K Econoram XI SBC/BLC n/a n/a 
18K Econoram ХІША-16 S-100 (1) $349 $419 
24K Econoram XIIIA-24 S-100 (1) $469 $539 
32K Econoram XIIIA-32 S-100 (1) $579 $699 
16K Econoram XIV S-100 (2) $299 $359 
16K Econoram XV-16 H8 (3) $329 $395 
32K Econoram XV-32 H8 (3) $599 $729 


“Есопогат 15 a trademark of Godbout Elecironics 
(1) Compatibie with all bank select systems (Cromemco, Alpha Micro, etc.); addressable on 4K 

boundaries. 
(2) Extended addressing (24 address lines). Single block addressable on 4K boundaries. 
{3} Bank seleci option for implementing memory systems greater than 64K. 


THESE PRODUCTS ARE GENERALLY 
AVAILABLE FROM YOUR LOCAL 
COMPUTER STORE. 


ACTIVE TERMINATOR 
BOARD 534.50 ки 


Plugs into any S-100 motherboard (although ours don't need it) to re- 
duce ringing, crosstalk, noise, and other buss-related problems. 


THE GODBOUT 
COMPUTER BOX 


$259 desktop, $299 rack mount (introductory price) 

The ideal home for your computer. With fan, dual AC outlets and 
tuseholder, power switch, heavy-duty line filter, black anodized front 
panel «with textured vinyl painted cover for desk top version); pre-drilled 
base accepts our high-performance motherboards or similar types by 
Vector, California Digital, and others. Rack mount version includes 
slides for easy pull-out from rack. This functional, versatile, and hand- 
some enclosure does Justice to the finest compuler systerns. 


HIGH-PERFORMANCE 
5-100 MOTHERBOARDS 


6slot: $ 89 unkit, $129 assm 12 slot: $129 unkit, $169 assm 
19 slot: $174 unkit, $214 assm 
Unkits have edge connectors and termination resistors pre-soldered 
in place for easy assembly, These boards exceed the latest S-100 
specs and will work with 5to 10 MHz CPUS. Includes true active termi. 
nation, grounded Farady shield between all buss signal lines, and edge 
connectors for all slots. 


ompuPro" ко, 09800 


Bldg. 725, Oakland Airport, CA 94614 
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These are 250 ns (4 MHz), dynamic RAMs...but 
quantities are limited, so hurry is you want to 


CSC take advantage of this super deal. 
$239 **TRS-80 is a trademark of the Tandy Corporation. 
$429 ! EMO 
| m 
$439 PASCAL/M!'^" + 
$95 MEMORY SPECIAL 
n/a 
la PASCAL can give a microcomputer with CP/M 
n more power than many minis. For a limited time 
$789 only, you can buy an assembied Econoram X, plus 
$1050 our totally standard Wirth PASCAL/M'" B" diskette, 
$519 for $799 (regular combined price, 8999). Includes 
$649 manual. plus Wirth's definitive book on PASCAL; 
зресиу 2-80 or 8080/8085 version. Diskette is also 
$849 available separately lor $350 
$459 | | 
s 2708 EROM 


BOARD $85 unkit 


4 independently addressable 4K blocks, with dip- 
switch selectable jump start built right into the 
board. Includes all support chips and manual, but 
does not include EROMs. 


S-100 MEMORY eh 
MANAGER BOARD s100 csc 


Add bank select and extended addressing to older S-100 machines 
(Altair, IMSAI, Sol, and others). Use with our new extended addressing 
boards, or retrofit our high density Econorams for use with the Memory 
Manager to get added memory space for your computer. 


MULLEN S-100 
EXTENDER BOARD. kit 


Includes logic probe and general purpose breadboard section. Ideal 
for troubleshooting and analysis. 


3P PLUS S 
“Interfacer IP 
S-100 1/0 BOARD 


Incorporates 1 channel of serial 1/0 (RS-232 with full handshake), 
along with 3 full duplex parallel ports plus a separate status port. The 
parallel section uses Tri-State (tm National Semiconductor) octal 
latches for latched data, input and output with 24 mA drive current, 
altention/enable/strobe bits for each parallel port (with selectable 
polarity), interrupts for each Input рой, and separate connectors with 
power for each channel. 


2S “interfacer I" [не 
€3-100 I/O BOARD $з24с5сС 


Dual RS-232 ports with full handshake; use EIA232C line drivers and 
receivers (1488, 1489), or current loop (20 mA), or TTL signals on both 
ports. On-board crystal timebase with independently selectable Baud 
rates for each port (up to 19.2 KBaud). Hardware UARTSs don't tie up the 
CPU. 


$199 unkit 
$249 assm 
$324 CSC 


$199 unkit 


TERMS: Cal res add tax. Allow 5% for ship- 
ping, excess refunded. VISA” /Mastercharge * 
call our 24 hour order desk at (415) 562-0636. 
COD OK with street address for UPS. Prices 
good through cover month o! magazine. 
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The subLOGIC Number 
FS1 c: 
Flight Simulator* Е E IC3 


Туре +5 У GND 
7474 E 7 
7404 14 7 


тия ап me wh?v В 


OIL 9-63 OIL 1-220 


STEP PULSE | > 


Figure 1a: A single-step mode can be implemented on an 8080A processor by using a 
flip-flop and the 8080A SYNC signal to clock a low-logic level through to the READY 
line. This puts the 8080A into a wait state. A very brief pulse to the SET input of the 
flip-flop ends the wait state until the next SYNC signal. 


is just one 
application of 
our fine — 
graphic 
software. 


Other | 
applications 
can be yours! 


b? Усс 


р DISCHARGE 
THRESHOLD 


RESET 


Choose from a coordinated software 
and hardware collection to fit your 
. graphic needs... 


SOFTWARE 
A23D1 animation package for the 


Apple И ($45 on cassette, $55 for disk). 


8080/Z80 3D package for most S100 
systems ($41 on tarbell cassette or 
paper tape, $51 on 5" North Star disk, 
or $52 on 8" CPM disk). 


HARDWARE (5100) 


Biotech CGS 808 $399 
Matrox ALT-256 $395 
Matrox ALT-512 $595 


Write or call for an informative catalog 
describing these and other graphic 
products and their easy use in your 
applications. 


Most subLOGIC software is at your 
dealer's. If he doesn't stock it, order 
direct from subLOGIC. Add $1.25 for 
UPS or $1.75 for first class mail. Visa 
and Mastercharge accepted. 


*The FS1 Flight Simulator is available 
for Apple ІІ and TRS-BO Level I & II 
for $25 on cassette. 


"enm LOGIC 
= (U 9 вох V, Savoy, IL 61874 


ж 


Жы, 


The engineering and graphics experts. 
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GROUND TO , QuT 
GENERATE TRIGGER ІС2 
STEP PULSE 555 


Figure 1b: The very narrow STEP pulse can be generated by а half-monostable circuit, a 
resistor-capacitor network at the input to a 7400 inverter. The manual switch contact 
must be debounced by a monostable circuit with a 0.1 to 1 second pulse width, for 


which a 555 timer is well-suited. 


alarm clock is to roll over and turn it 
off. Normally the processor is in the 
wait state. А pulse to the SET input of 
the flip-flop ends the WAIT state, 
allowing the computer to complete 
execution of the process that is in 
suspension. At the very beginning of 
the processor's next cycle, it will send 
out a SYNC signal which will again 
clock the flip-flop output low, and 
reinitiate the processor wait state. 


Getting the Data In 

There are two ways an 8080А can 
access the outside world. IN or OUT 
instructions generate status signals 
which can be decoded, along with an 
8-bit address, to activate input buf- 
fers or output latches. Alternatively, 
a memory address that is not actually 
used by memory devices can be 
decoded, along with read-from- 
memory or write-to-memory status 
signals. This can be used to activate a 


memory-mapped buffer or latch. If a 
limited amount of memory and a 
small number of I/O (input/output) 
ports are to be addressed, the 
decoding can be ambiguous—some of 
the address lines may be ignored. 

For bootstrapping purposes I took 
this to the limit: I arranged a switch 
to allow all memory-read signals to 
activate an input buffer, regardless of 
the state of the address lines. The 
principle is illustrated in the 
schematic diagram of figure 2. In the 
LOAD position of the switch, the real 
memory is never read, but memory- 
write signals are still capable of per- 
forming their normal function. When 
the processor begins an instruction 
cycle, it reads a byte from "memory" 
which is interpreted as an instruction, 
It makes no difference to the pro- 
cessor if the byte actually originates 
on the front panel. 

This arrangement makes it possible 


bum un 


[S it Dungeons and Dragons 
or Dragons and Dungeons? 


Did you read about the fellow who 
became so enchanted playing D & D, 
he disappeared for a month? 

Chances are, when you play the 
Dunjonquest™ version, the greatest 
of all the role-playing fantasies, you'll 
be able to hold on to reality just a 
little better. 


You're the hero. Enter into the Dunjonquest 
"Temple of Apshai" and into the greatest fantasy 
adventure you've ever experienced. The Temple 
has over 200 rooms and catacombs in which lurk 
more than 30 kinds of monsters and beasts ready 
to do you in — in real time — before you can reach 
any of the 70 or so treasures waiting for the hero. 
You may spend days, weeks, months... the rest 
of your Ме... striking at the forces of evil, or 
running from them, or calling on powers you can 
never completely understand. Always, always 
demonstrating in varying degrees your strength, 
constitution, dexterity, intelligence, intuition, the 
force of your ego. 

Unlike chess or bridge or monopoly, this role- 
playing game — like other good role-playing 

games —is an experience rather than а game: Ít 
is not played so much as it's lived or experienced. 
Your alter ego goes forth into the world of demons 
and darkness, dragons and dwarves. Your char- 
acter will do whatever you want him (or her or it) 
to do. 


"The Temple..." comes complete with a superbly 
illustrated 56-page rule book and cassette program, 


ROOM NO. 


WOUNDS 10 
FATIGUE 16 


HST 44 LBS 


APROWS 19 
Mele AF e 


3 
a 
в > 


Actual photo of screen during a Dunjonquest game. 

In Room 3 in the Temple of Apshai, our hero observes 

two treasures unattended by dragons, monsters or 

demons ...for the moment. He is completely free of 

wounds; he is not at all fatigued. He carries 44 pounds 

of armor and 19 arrows in his quiver. He has already 

slain five demons. Will he capture the treasures before 
moving оп... ог before the forces of darkness intercept him? 
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designed to operate with the Level Н 16K 

TRS 80, the PET 32K or the Apple II 48K (Micro- 
soft) computer. Only $24.95 complete, including 

shipping and handling on orders placed within the 
next 30 days. (Apple disk available for $29.95). 


Dunjonquest's "The Temple of Apshai" is 
guaranteed to be the best version of Dungeons 
and Dragons/Dragons and Dungeons. It's a 
product of the two guys who are Automated 
Simulations: Jim Connelley and Jon Freeman. Jim 
is a Dungeon Master, running continuous D & D 
campaigns. He's been a data processing profes- 
sional with Westinghouse, GTE Sylvania, Logisti- 
con...an expert in computer-based math- 
modeling and in simulation of complex phe- 
nemona. Jon is a game player, designer and 
author. He's a frequent contributor to Games 
magazine; ... and this brings us to our un- 
believable offer: 


FREE: The Playboy Winner's 
Guide to Board Games the 
bestselling paperback by our own 
Jon Freeman. How to win at 
Monopoly, Scrabble, Dungeons and 
Dragons and almost 100 other 
board games. Order your Dun- 
jonquest Temple of Apshai 
now, get the book free... and 
you keep it even if you don't 

: choose to keep the guaran- 
su teed Dunjonquest. 


-— = д 


As we said, quaranteed: Guaranteed to be the 
best version; quaranteed that you'll be happy with 
it. Order now, use it for two weeks. If you don't 
enjoy completely this fantasy adventure ex- 
perience that goes beyond all others, send it back 
to us. We'll refund your money in full; no ques- 
tions asked. 


Master Charge or Visa card holders: 
charge “Тһе Temple of Apshai" to 
your credit card. Just call our toll 
free number: (800) 824-7888, oper- 
ator 861 (In California, call operator 
861 (800) 852-7777. In Hawaii and 
Alaska, operator 861 (800) 824-7919) 
and you can begin enjoying your D & 
D qame in days. Or send your check 
for $24.95* to 

Automated 

Simulations 

Dept. K3 

P.O. Box 4232 

Mountain View, Ca. 94040 


* California residents, please add 6.5% tax. 
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5K 
PROTECT 


[UNPROTECT 


қ 7400 
MEMW | 2 


MEMR | > 


LOAD 


Number Type --5 V GND 


ІСІ 7400 14 7 
IC2 7404 14 7 


TO R/W ON 
2102 MEMORIES 


TO CE ON 2102 
MEMORY DEVICES 


TO ENABLE ON 
INPUT BUFFER 


Figure 2: The LOAD/NORMAL switch routes the MEMR signal to an input buffer 
instead of to the memory, thus enabling the operator to control the processor by 
entering instruction codes from the outside. Also shown is another switch which can 
protect memory from inadvertent writing during debugging. 


to move a byte of data from the front 
panel to the real memory by first set- 
ting up the code for a move imme- 
diate data to memory instruction 
(MVI M) on the panel, allowing the 
processor to execute a single step, and 
then setting up the value to be loaded 
on the panel. À second single step will 
read the data from the panel input, 


and a third step will then write that 
data into a memory location. 

The particular memory location 
must be specified somehow, so 
several additional bytes of instruc- 
tions must have been previously 
entered. А few simple additions to the 
hardware already described make it 
necessary to do this only once, even if 


L) Send & Receive RTTY / CW. 

О Complete Hardware & Software Package. 
(] Extensive User Manuals. 

[] From $129. 

Write or call for complete catalog 
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| ICS, inc. ғ 
1125 N. Golden State Blvd. / Suite G 
Turlock, CA 95380 (A) 

(209) 667-2888 / 634-8888 


We are experiencing telephone difficulties, 
please keep trying. 


California residents add 5% tax 
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many bytes are to be loaded into 
memory. À look at the computer to 
human interface should come first, 
however. 


Cheap Keyboard Substitute 

Figure 3 illustrates the ultimate in 
low-budget input devices. I took a 
scrap of copper-clad circuit board, 
scored it with a hacksaw into two 
rows of ten copper-bearing squares 
each, and soldered a length of wire to 
each square. Eight pairs of wires went 
to the inputs of simple latch circuits 
made by cross-connecting 7400 
NAND gates; the other four pads on 
the circuit board were available for 
other controls. Light-emitting diodes 
(LEDs) indicated the state of each of 
the eight bits. À probe made from a 
defunct ball-point pen could be used 
to momentarily ground any of the 
pads. 
In this way I could set up any 
desired combination on the latches; 
their outputs were in turn connected 
to the input port of the computer. 
One of the extra pads was connected 
to the single-step pulse generator 
mentioned earlier, via a debouncing 
circuit, and another was connected to 
the processor RESET line. 


А Few Extras 

Some additions to the elementary 
circuits described above were incor- 
porated into the final version. The 
first of these is a trick I call "double 
addressing." An input port is physi- 
cally just a buffer; there is no reason 
why a single physical port cannot 
have multiple logical identities. 

I set up some logic gates to decode 
the input status signal and an address, 
along with an additional gate, to 
allow either the result of this 
decoding or a memory-read signal 
from the LOAD switch to activate the 
input buffer. The LOAD mode is used 
to load a simple bootstrap program. 
The bootstrap routine specifies a 
starting address for the program to be 
loaded, gets the data from the input 
port, moves it to memory, increments 
the pointer to memory, and then 
loops back to get another byte from 
the input. Once this bootstrap pro- 
gram has been loaded, the MEMR 
signal is switched back to the real 
programmable memory, but an IN 
instruction can still read the input 
port. 

Text continued on page 148 
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Figure 3: A small scrap of printed circuit board, an old ball-point pen, and some latch flip-flop circuits make a very inexpensive in- 
put device. With a little practice, an 8-bit number can be set up as easily and quickly as on a row of toggle switches. The surface of 
the printed circuit board has been scored to create isolated areas of copper for sensing purposes. 
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Figure 4: The complete control hardware package described in this article. INO is a control signal produced by getting the IN 
status signal from the 8080A and the address bus. Its orthodox function is to enable the input buffer; in this circuit the input buffer 
may also be enabled by a MEMR signal when the LOAD/NORMAL switch is in the LOAD position. INO also causes the 7474 
single-step flip-flop to be cleared, thus forcing the processor into a wait state so that a human operator can set up the desired data on 
the input latch. Note the additional section of the LOAD/NORMAL switch which forces single-step operation in the LOAD mode, 


when full machine speed would be useless. 


Text continued: 

In the apparatus described so far, it 
would be necessary to single-step 
through the bootstrap program loop 
because at full machine speed the 
very first byte of data entered would 
be rapidly written into every possible 
memory location. Most monitor pro- 
grams for handling such inputs have 
some provision for ensuring that they 
read each keystroke on a terminal 
only once. This is usually done by 
using a second input port as a control 
port which signals when new data is 
available. The hardware and soft- 
ware required for this would have 
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been inconveniently complicated for 
my early breadboard system. 

А second unconventional trick 
avoided the problem. I made wait 
states programmable by adding a 
second pulse generator which was 
driven by the same decoder that acti- 
vated the input buffer. The output of 
this pulse generator was fed to the 
RESET input on the single-step flip- 
flop. Instead of directly grounding 
the D input on the flip-flop, I put in a 
RUN/STEP switch which selects 
either a logic 1 or a logic 0 level for 
this input. 

When the 0 level is selected, opera- 


tion in the single-step mode proceeds 
as previously described. When the 1 
level is selected, the processor runs at 
full speed until the program calls for 
data to be input. As the input port is 
selected, a wait state is initiated. At 
human speed, the required data can 
be set up on the input latches. A 
touch on the STEP pad then causes 
execution to resume. Figure 4 shows 
the circuit that incorporates all of 
these features, and example 1 in the 
text box describes in detail the pro- 
cedure for loading the bootstrap pro- 
gram. 

Text continued on page 152 


Let's face it, there is information which just isn't meant 
for everyone who uses or has access to your computer. 
Consider payroll or tax records. Until now, the only way 
to secure these and other valued or privileged records 
meant either "pulling the plug" or locking the discettes in 
a safe. Who wants to run to the safe each time an update 
needs to be made? At last a simple, effective and 
convenient method of data security is available— 
ENCODE/DECODE. 

ENCODE/DECODE is a complete software security 
system for your micro/mini computer. ENCODE/DECODE 
can provide both the level of security and privacy you 
desire without loss of ON-LINE immediate access to data. 
ENCODE/DECODE is a sophisticated coding program which 
transforms data stored on disc into coded text which is 
completely unrecognizable. When it's time to access the 
file, it is decoded and ready for use. This means that data 
can be on-line and current with all your other files, yet 
only the user defined combination can retrieve it. 

ultiple Security levels: Using ENCODE/DECODE you 
can easily maintain several layers of security through the 
use of separate combinations. This means that each file 
can have its own 'password' allowing only those with the 
'password' access to the file. 

ENCODE/DECODE uses a complex coding algorithm 
which supports over 987,000,000 possible combinations 
thus making accidental or 'exhaustive search' methods of 
decoding virtually impossible. Briefly, an encoded data file 
will appear scrambled and completely unintelligible until 
you decode it. Both encoding and decoding require the 
user defined combination. 


ОЕМ and dealer inquiries invited, overseas orders add $5.00 shipping. 
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ystem for CP/ 


Uses for ENCODE/DECODE are unlimited. Below are a 
few examples: 


data bases general ledger inventory 

payroll files correspondence accounts тш 
programs tax records receivable 

text mail lists & more 


ENCODE/DECODE is available in two versions. 
ENCODE/DECODE ! provides a level of security suitable 

for normal use. ENCODE/DECODE ІІ provides enhanced 
security for the most demanding needs. Both versions 
come supplied on discette and with a complete user's manual. 


ENCODE/DECODE |: $ 50.00 
ENCODE/DECODE Il: $100.00 
manual for above: $ 15.00 


Minimal system requirements: 24K CP/M; 16K disc for TRS-80 


formats: CP/M 8” SOFT SECTORED, NORTHSTAR CP/M 
AND TRS-80 DOS 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
Р.0. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 344-7596 

Technical Hot Line: (217) 384-0847 

(answered only when technician is available) 

*CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 

#TRS-80 TRADEMARK TANDY CORP 
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Example 1 
Cold Start Bootstrap 


The following sequence of 
operations is used with the hard- 
ware system described in the text 
to load a program when power is 
supplied to the computer: 


1. Set LOAD/NORMAL switch to 
LOAD. 

2. Momentarily ground the RESIN 
line. This clears the program 
counter and ensures that the 
processor will interpret the first 
byte it reads as an instruction. 

3. Set up the input latch with the 
binary data 00100001. This is 
hexadecimal 21, the op code for 
a load-immediate data into the 
HL register pair (LXI H) instruc- 
tion. When ready, ground the 
STEP line. 

4, The processor will now expect a 
second and third byte for the 
LXI H instruction. These bytes 
will be loaded into the L and H 
registers and will act as a 
pointer to a particular memory 
address. To start at address 
0000, set up all zeros on the in- 
put and STEP twice. 

5. Set up the op code for the load 
immediate data into a memory 
location pointed to by the HL 
pair (MVI M) instruction, hexa- 
decimal 36, then STEP by 
grounding the line. 

6. The processor will now expect a 
byte of data. Set up hex- 
adecimal DB on the latches. 
This is the code for the IN 
(receive input) instruction. 
Then STEP twice, once for the 
processor to read the data, and 
once for it to write the data into 
the memory. 

7. Now set up hexadecimal 23 апа 
STEP. This is the op code for 
the INX H instruction, This 
operation increments the 
address stored in the L and H 
registers and prepares the pro- 
cessor to write a byte to the next 
address in memory. 

Only the last three operations of 
this sequence must be repeated to 
load additional bytes of data into 
the memory. Furthermore, only six 
more repetitions of steps 5, 6, and 
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7 are needed to complete the 
loading of the program given as 
listing I. 

After you enter this program, 
reset the program counter by 
grounding the RESIN line. Switch 
the LOAD/NORMAL control to 
NORMAL. The single-step mode 
can be used to verify that the pro- 
gram has been loaded properly, 
and then the full-speed run mode 
can be entered. Loading additional 
data into memory requires only 
that you set up the data on the 
input device and ground the STEP 
line. With an almost imperceptible 
flicker of the light-emitting diodes 
(LEDs), the data is read from the 
input and written into the 
memory. The processor again 
waits for another byte. 


Example 2 
Examination of a 
Memory Location 


To examine a particular location 
follow this procedure: 


1. Set the LOAD/NORMAL 
switch to LOAD, 

2. Momentarily ground the RESIN 
line. 

3. Enter hexadecimal C3, the code 
for a ІМР, then STEP. 

4. Enter the low byte of the desired 
address, then STEP. 

5. Enter the high byte of the 
desired address, then STEP. 

6. Setting the LOAD/NORMAL 

switch back to NORMAL will 

put the data at the desired loca- 

Ноп on the data bus, thus dis- 

playing it on the data LEDs. 


After examining a location, a 
STEP will start execution from that 
location. You can then conduct 
another examine operation to 
show a new location, or the ex- 
amine-next procedure of example 3 
can show the next location. 


Example 3 
The Examine-Next Function 


To look at a program or data in 
memory without executing it, first 
examine the first byte in the 


desired memory segment, then do 
the following: 


1. Set the LOAD/NORMAL 
switch to LOAD. Do not 
ground КЕСІМ. 

2. Set up all zeros on the input 
latch. This is the code for a no 
operation (NOP) instruction. 

3, STEP, then switch ю NOR- 
MAL. The next byte in memory 
will be displayed on the data 
LEDs. 


This procedure can be repeated 
as desired. Note, however, that 
strange things can happen if you 
start execution while examining a 
byte which is the second or third 
byte of a multibyte instruction. 
This error of starting in the wrong 
place is also possible with most 
conventional front panels. 


Example 4 
Temporary Patches 


When a program contains loops 
that are repeated many times, 
single-step debugging can be 
simplified by substituting instruc- 
tions. For example, a subroutine 
that generates eight cycles of 2400 
Hz audio to record a logic 1 bit on 
magnetic tape is shown in listing 2. 

To verify that this program 
worked properly, you would not 
want to single-step through the in- 
ner loop 416 times! You might step 
through it once, but the next time 
you came ю the JNZ instruction, 
you could use the LOAD function 
to make the processor see three 
successive NOPs. Alternately, you 
might change the cycle counting 
and timing bytes at locations 0102 
and 0104 to the value 01. Since the 
LOAD substitution does not ac- 
tually alter memory contents, this 
procedure can also be used for a 
program stored in read-only 
memory. There is no need to go 
back and undo patches after trac- 
ing the program. In these respects 
the LOAD function of this simple 
control system is more versatile 
than most conventional front 
panels. If a permanent patch is 
needed, you can use the LXI H and 
MVI M instructions. 
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[1 C COMPILER. Optimized native code for МАХ 11/780, PDP-11, LSI-11, 280, Company. 
8085, 8080. Full C language as defined in Kernighan and Ritchie, with com- 


prehensive portable library. Cross compilers available. Runs under VMS, Street 
IAS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, CP/M. From $500. 
О IDRIS OPERATING SYSTEM. System calls and file system identical to ол. State Лр 


UNIX V6, including pipelines. Utilities include shell, editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system utilities for file 
system maintenance. Runs on LSI-11, PDP-11. From $1000. 


С PASCAL COMPILER. Optimized native code for VAX 11/780, PDP-11, ш е 
5111, 280, 8085, 8080. Full Pascal language as defined in Jensen and Itesm 1 ' t 
Wirth, with standard library. includes C compiler and portable library, 9 г 


permitting intermixed C and Pascal. Cross compilers available. Runs 


under VMS, IAS, RSX-11D, ASX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, Software for grownups. 


CPIM. From $750. 


idus is a (габегпагк of Whilesmuths Ltd. VMS. ASX-11, RT-f1, HSTS/E, МАХ, (212) 799-1200 


UNIX is a Trademark of Bell Laboratories. PDP-11, 151-11 are trademarks ol Digital я " 
CPIM is a trademark of Digital Research Co. | Equipment Corporation. PO.B. 1132 Ansonia Station, New York, М.Ү. 10023 


Listing 1: Program instructions which are loaded into the 8080 memory by manual Text continued: 


means, and are then used to load further memory locations more quickly. Additional Applications | 
"rue" The LOAD mode permits direct 
— | ] of the computer at апу time. 
— — lanati control o p 
v cent a — Most of the functions of the front 
DB IN Input panel on an IMSAI or Altair can be 
00 Input port address (hardware simulated by causing the processor to 
dependent) execute instructions ` loaded directly 
77 MOV M,A Copy data from accumulator to д ы 
INX Н memory from the crude printed-circuit-pad 
23 Increment HL, the memory pointer "front panel." For example, executing 
C3 JMP Jump a JMP instruction is equivalent to the 
00 Jump address, iow byte 


examine function of the usual front 
panel. Examine next is implemented 


Listing 2: A routine for the 8080 which can record a logic 1 bit on a cassette tape by by single-stepping a no-operation 


00 Jump address, high byte 


ting eight cycles of a 2400 Hz audio signal. (МОР) instruction. А program can 

generating eight cycles of a gna also be temporarily patched during 

Address Label Mnemonic Explanation single-step debugging to break out of 

0100 MARK XRA A Set accumulator to zero " loop, or to try an alternative = 

0101 МУІВ Set up а counter struction. Examples 2, 3, and 4 in the 

0102 10 to count 16 half cycles text box explain these functions in 

0103 HALFCY MVIC Апа another counter more detail. 

0104 1А to time 26 loops 

UT Th tt А 

alan 2, — о Е Evolution of the System 

0107 TIMELOOP DCRC Countdown the timer While developing the circuits I 

0108 JNZ TIMELOOP Апа stay in the loop have described, I became hooked оп 

ome 4 until counter Is zero microprocessors. What started out as 

010B CMA Complement the accumulator a breadboard project 15 now a com- 

010C DCRB Countdown hall cycles puter, but I have spent less money 

010D JNZ HALFCY And send more until along the way than is ordinarily paid 

522 4 cycle counter із zero for a system of less capability. 

0110 RET Tien Slane VÀ dp тота To encourage others who might 


wish to follow a route similar to 
mine, I want to emphasize that all of 
the effort and material that went into 


ASCII encoded keyboards my first experiments were useful in 


the larger system that grew from it. 
as | OW as $6 5х The single input port that served my 
| ш printed circuit board input device was 
n | later shared by ап ASCII keyboard 

and a cassette recorder. 

The addition of a single output port 
made possible the use of software 
timing in a routine to generate audio 
tones for recording programs on tape. 
Another bit of the same output port 
can drive a printer in serial mode; 


The RCA VP-601 keyboard has a 58 key typewriter format for арап, software timing can be used. 
alphanumeric entry. The VP-611 ($15 additional") offers the same type- The first 256-byte block of read- 
writer format plus an additional 16 key calculator type keypad. only memory that | added was ade- 

Both keyboards feature modern flexible membrane key switches with quate to hold all of the programs that 
contact life rated at greater than 5 million operations, plus two key I needed to read cassette tapes. Dur- 
rollover circuitry. ing the few weeks it took me to 

A finger positioning overlay combined with light positive activation key develop those programs, not wishing 
pressure gives good operator "feel", and an on-board tone generator to lose the programs by removing 
gives aural key press feedback. power from the programmable 

The unitized keyboard surface is spiliproof and dustproof. This plus memory, I connected an old car bat- 
the high noise immunity of CMOS circuitry makes the VP-601 and VP-61 1 tery to the memory to keep it alive. 
particularly suited for use in hostile environments. ] have now reached the point of 

The keyboards operate frorn a single 5-volt, DC power supply, and connecting commercial S-100 cards to 
the buffered output is TTL compatible. For more information contact my system. Because I have built it 


RCA Customer Service, New Holland Avenue, ne A and know the function of every wire, 


—( M vt А ber: 800-233-0094 it is easy to make minor modifica- 
г сап our toii-Tree number: - b : 3 Ё 
*Optional User Price. Dealer and OEM Prices Available. etm tg ACA CR Зы 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80"* MICROCOMPUTER 


SOFTWARE | | | Aa 
<2 (LOMPUTARONICS: == 
MONTHLY NEWSMAGAZINE 
Practical Support For Model I & II 


e PRACTICAL APPLICATIONS Deere EE E НН IN OUR FIRST 12 ISSUES 


e А COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM 
e BUSINESS | 


pp ly oOmEg! 
• STOCK MARKET ANALYSIS 
е GAMBLING е GAMES * WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 
e EDUCATION $-————— 60r cn 
° MD 16-DIGIT ACCURACY TO TRIMO" FUNCTIONS (SUCH АБ 
AND TRIGONOMETRIC FUNCTIONS 
e PE RSO NAL FI NANCE е а аа FOR YOUR TRS-80™ ! 
о NS AVAILABLE FOR YOUR TRS-80™ 
е ВЕСІММЕН 5 CORNER $ Li ще SYSTEM" ARITHMETIC TEACHER 
LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
e NEW PRODUCTS SEQUENTIAL AND RANDOM ACCESS) 
* CHECKBOOK MAINTENANCE PROGRAM 
e 
e SOFTWARE EXCHANGE * LEVEL UPDATES" "LEVEL INDEX 
o A ATION STORAGE FILE 
* MARKET PLACE . DER GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 
e QUESTIONS AND ANSWERS • LINE RENUMBERING 
е AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 
e PROGRAM PRINTOUTS COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE, FORTRAN-80, FINANCIAL APPLICATIONS PACKAGE, 
.... AND MORE PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS, 


STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED)... AND 


WORD PROCESSING PROGRAM (Cassette or Disk) 


$. For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 
ge LEVEL II RAM TEST (Cassette or Disk) 
с Checks random access memory to ensure that all memory locations are working properly. 
la DATA MANAGEMENT SYSTEM (Cassette or Disk) 
Complete file management for your * TRS-80™ 


SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80™ PROGRAMS AVAIL— 
ABLE ON CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 


* TRS-80™ IS A TRADEMARK OF TANDY CORPORATION 
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DOT BIO: 24 ORDER mr 


Box 149 _ New City, New York 10956 
LINE 


ONE YEAR SUBSCRIPTION $24 .......... (91 4) 425-1535 
TWO YEAR SUBSCRIPTION $48 .......... 


SAMPLE OF LATEST ISSUE $4.......... 
START MY SUBSCRIPTION WITH ISSUE .......... 

(#1 - July 1978 е #7 - January 1979 е #12 - June 1979 е #18 - January 1980) 
NEW SUBSCRIPTION ........ RENEWAL ........ 


—— 


CREDIT GARD МНЕ == m". d GN. DATE — . I C2 
SIGNATURE 
NAME 
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*** ADD S&/YEAR (CANADA, MEXICO) - ADD $12/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 
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Personal Information 
Management System 


For business and for pleasure. Increase your personal 
capabilities . .. save money ... improve your ability 
to plan ... locate important facts quickly. PIMS is a 
ready-to-use information (data base) management 
system for computers like the TRS-80, PET, etc. Have 
your computer manage tax deductions, department 
store charges, plan your day. Use it to keep your 
mailing list, do simple accounts receivable and pay- 
able, And much more! Includes easy-to-read manual 
and source listing. Written by the SCELBI staff. 
Only $9.95 No. 10 


tiong 


Introduction to 
Low Resolution Graphics 


Now you can produce amazing computer graphics — 
even if you can't draw a straight line. Literally! Learn 
how to draw lines and shapes, make graphs, draw 
pictures and even do animations. The simple secrets 
of how to do all this are contained in this new book 
by Nat Wadsworth. You'll be able to produce a deck 
of playing cards ... a clown that winks .., a foot- 
ball grid ... and an animated football game. Also 
tells how to synchronize computer-generated sounds 
to your illustrations. 
Just $9.95 No. 65 


Understanding Microcomputers 

Accepted as the standard! 300 page 

easy reading text. Explains exactly how 

a microprocessor works. Intro to pro- 

gramming in BASIC. Complete glossary. 
Just $9.95 No. 90 


UNDERSTANDING 
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Microcomputer Potpourri 

A pocket-size reference for the begin- 

ner and pro alike. Full digest on under- 

standing microcomputers. Data and dia- 

grams on all the popular chips. Glossary. 
Only $2.95 No. 70 


MICRO 
COMPUTER 


POTPOURRI 


Learn Micro-Computers 
A new multi-media information package 
for the beginner. You get Understanding 
Microcomputers book plus high-quality 
cassette. Great for self-study. 

Just $14.95 No. 40 


евгт 
Micro- 
Computers 


Brand New! 


m [ing (U&KSTENM DE 
> €0530$ 1) BC. 


Calculating with 
BASIC 


Use your computer to calculate home mortgage pay- 
ments, interest rates, payback periods and more! 
Shows how to apply the BASIC language to practi- 
cal problems and equations. Covers the fields of 
mathematics, finance апа statistics, mechanical 
engineering and electronics. For fun, the games 
of Hangman and Space Capture are provided. Written 
by Raymond Guido. Ideal for the businessman, 
scientist, engineer or student. Complete routines 
are worked out and ready for you to use. 
Just $7.95 No. 30 


Free catalog 
10 pages of 
books for 
business or 
pleasure. 


280 Instruction Handbook 

Convenient pocket size guide to the 

powerful 280 instruction set. Machine 

codes presented in octal and hex format. 

Instructions also indexed alphabetically. 
Only $4.95 No. 20 


280 
INSTRUCTION 
HANDBOOK 


Somn e of UI (В 
peered ШИ] ышкыр uen s 
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Z80, 8080, 6800 & 6502 
Software Cookbooks 


There's one for each of these popular microprocessors. 
With the right SCELBI Gourmet Guide and Cook- 
book, you'll be able to put together programs without 
having to start from scratch. You'll have the most 
useful routines at your command — already program- 
med and ready-to-use. Search and sort routines. Many 
general purpose utility routines. 1/О and interrupt 
programming. How to control and manipulate stacks. 
Code and numeric conversion routines. Plus more! 
For 6502, No. 99, $10.95; for 6800, No. 50, $10.95 
for 8080, No. 60, $10.95; for Z80, No. 75, $14.95 


See SCELBI books at your favorite computer or 
electronics store, or use coupon for direct mail. 


(БЕ SCELBI Publications 
mm 20 Hurlbut Street, Elmwood, CT 06110 


IMPORTANT ORDERING INFO! include $1.00 ship- 
ping/handling charges for each item. Prices shown are for 
North American customers. Master Charge, VISA, Postal 
and Bank Money Orders preferred. Allow 4 weeks for 
delivery. 
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Hydrocarbon Molecule 
Constructor 


Randall 5 Matthews 


The Proctor and Gamble Co 
Miami Valley Laboratory 
POB 39175 
Cincinnati ОН 45247 


To an organic chemist learning to program a newly ас- 
quired microcomputer (in my case, the 16 K byte Apple 
П), the challenge of "teaching" chemical principles to the 
computer naturally arises. For example: can the Apple II 
learn the rudiments of structural organic chemistry, and 
use that knowledge to assemble and draw simple 
molecules? This subject is usually covered early in the 
first semester of sophomore organic chemistry. I decided 
to write a BASIC program that would accept a hydrocar- 
bon molecular formula as input, and then randomly con- 
struct a molecule fitting that formula and draw its struc- 
ture using high-resolution graphics as output. 


Initialization 

First, the program must be initialized and the input ac- 
cepted and analyzed. The user will enter a molecular for- 
mula in the form C,H (where C is the number of carbon 
atoms and H is the number of hydrogen atoms in the 
molecule). 

Clearly, the program must accept only values of C and 
H that are positive, and less than the maximum numbers 
allowed by the dimension statement (line 100). However, 
the dictates of organic chemistry force further restric- 
tions. 

In a neutral, ground-state, hydrocarbon molecule, 
every carbon atom must have exactly four bonds (ie: con- 
nections to other atoms), and every hydrogen atom must 


Figure 1: In the hydrocarbon 3-methyl-1-butene, each carbon 
atom has four connections. This is true of any hydrocarbon 
molecule. 
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have exactly one bond. In 3-methyl-1-butene, as shown 
in figure 1, notice that each carbon has four connections. 

Carbon atom number 2 (C-2) has one bond to C-3, one 
bond to a hydrogen (H), and two bonds to С-1, Simi- 
larly, each H has only one bond. This valence restriction 
means that, for a given number of carbons C, the maxi- 
mum number of hydrogens is 2X С-Ғ2, A little thought 
will verify that conclusion. 

Consider the propane structure, as shown in figure 2, 
with a formula С.Н; (8-2Х3--2). No more hydrogens 
can be added, since each carbon already has its maximum 
number of connected atoms. Note that if we make a dou- 
ble bond (C-1 to C-2) to form 1-propene, two hydrogens 
must be removed. This observation leads to a second 
restriction: the total number of hydrogens in a hydrocar- 
bon must always be even. A good exercise is to try to 
draw a counter-example, remembering the valence 
restrictions. 


Connection Table 

Having accepted and screened the input, our program 
must now put together carbon and hydrogen atoms to 
form a molecular structure that fits the formula input. 
This process involves the construction of a connection 
table. To illustrate this concept, consider again the 
molecule in figure 1. How can the information in that 
structure be numerically represented? One convenient 


ннн я 
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H-C-C-C-H 


H= C —— C =Ç -H 


9, 


ннн 


PROPANE PROPENE 


Figure 2: Examples of propane and propene. For any given 
hydrocarbon with C carbon atoms, the maximum number of 
possible hydrogen atoms, Н, is 2 X C + 2. 


the electric pencil II 


©1980 Michael Shrayer 


is now available 
for the TRS-80 Model II* Computer 


Standard Printer Version $275 


SERIAL DIABLO, QUME and NEC Printer versions $300 


Features 


* CP/M compatible 

* Supports four disk drives 

* Dynamic print formatting 

® DIABLO and NEC printer packages 

е Multi-column formatting in one pass 

* Print value chaining 

* Page-at-a-time scrolling 

е Bidirectional muitispeed scrolling controls 
е Substystem with print value scoreboard 

¢ Automatic word and record number tally 
* Full margin control 

* End-of-page control 

* Non-printing text commenting 

* Line and paragraph indentation 

е Centering 
е Underlining 
* Bold face 
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The Electric Pencil IIl is a Character Oriented Word 
Processing System. This means that text is entered as a 
string of continuous characters and is manipulated as 
such. This allows the user enormous freedom and ease in 
the movement and handling of text. Since line endings 
are never delineated, any number of characters, words, 
lines or paragraph may be inserted or deleted anywhere 
in the text. The entirety of the text shifts and opens up or 
closes as needed in full view of the user. The typina of 
carriage returns or word hyphenations is not required 
since lines of text are formatted automatically. 

As text is typed and the end of the line is reached, a 
partially completed word is shifted to the beginning of the 
following line. Whenever text is inserted or deleted, 
existing text is pushed down or pulled up in a wrap 
around fashion. Everything appears on the video display 
as it occurs, which eliminates guesswork. Text may be 
reviewed at will by variable speed scrolling both in the 
forward and reverse direction. By using 

the search or search and replace functions, 
any string of characters may be located 
and/or replaced with any other string of 
characters as desired. 


Demand a demo from your dealer! 


MICHAEL SHRAYER SOFTWARE, INC. 
1198 Los Robles Dr. 


Palm Springs, CA. 92262 
(714) 323-1400 
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Figure 3: А possible method of representing а connection table. 
This connection table represents every bond for every carbon 
atom. The information is stored by the computer in the form 
shown in figure 4. 


CONNECTION 
TABLE 
NUMBERS 


COORDINATES 
FLAG 


Figure 4: The connection table is stored in array C. 


(а) (bJ 
[a «0 9 
c(i 3 o о 
|e s o o 
ajs зо oj 
н H H lal 
| | | | 
H-—CI—C2-—H “i Г" 
H—C4—C3-H н-с4 сз-н 
i 
Е H н H 


Figure 5: Using the random method of generating connection 
tables may result in some difficulties. Two connection tables for 
С.Н. are shown. One possible and acceptable connection table 
is figure 5a. Figure 5b is an unacceptable connection table since 
it results in two separate molecules. 


ANALOG Boards 


A/D 16 Channel, $495. 
12 Bit, High Speed 


D/A 4 Channel, $395. 
12 Bit, High Speed 


method is shown in figure 3. 

This connection table indicates every bond for every 
carbon atom. For example, in column 2 of row C3 is a 5, 
indicating that the second bond of C-3 connects to carbon 
atom number 5 (С-5). An entry of 0 in the table means 
connection to a hydrogen. Thus, the number of 05 in the 
table necessarily equals the number of hydrogens in the 
molecule. Reading across row C2, we find that carbon 
C-2 is connected twice to C-1, constituting a double 
bond, once to C-3, and once to a hydrogen. 

In the computer, the information contained in the con- 
nection table is stored in array C, as indicated in figure 4. 
The information for C-1 is stored in array elements C(0) 
thru C(6); the information for C-2 is stored in elements 
C(7) thru C(13); etc. In every such block of seven 
elements, the first four elements contain the four numbers 
from the connection table for that carbon atom. Thus, 
using the connection table in figure 3 as an example, we 
have: C(0)22, C(1)=2, С(2)-0, C(3)=0, C(7)=1, 
С(8)--1, C(9)=0, C(10) 23, etc. The use of the other 
elements in the array is explained later. 

My first programming impulse was to construct the 
connection table entirely at random. Unfortunately, this 
method proved inadequate for several reasons. First, it 
was very slow. After each attempt at constructing the 
table, the program would check if the generated numbers 
were consistent with the input molecular formula. If they 
were not, as was often the case, the program recycled to 
try again. This process was very inefficient. 

The second problem was that the connection tables 
generated often did satisfy the formula, but led to discon- 
nected structures. For example, suppose the formula 
С.Н, (4,8) is input. Figure 5 shows two connection tables, 
along with their corresponding structures, that fit this 
formula. Clearly, the output in figure 5b is unacceptable 
because it is two separate structures, even though its con- 
nection table still conforms to the input. 

How may these problems be solved? The answer lies in 
the new algorithm illustrated in figure 6, which again uses 
the hypothetical input C4H,. This method begins by con- 
necting C-1 to С-2. А random integer between 0 and 3 is 
then selected, and C-3 is bound to the carbon atom with 
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$550. 


$495. 
RAM $395. 


VIDEO 
DIGITIZATION 


Real Time Video $850. 
Digitizer and Display 
Computer Portrait 
System $4950. 


The High Performance S-100 People 


TECMAR, INC. 


23414 Greenlawn е Cleveland, OH 44122 
(216) 382-7599 


For the Best and Latest in Computer Technology... 


Look to Howard W. Sams & Co., Inc. 


There's something for everyone—from those who want to discover what com- 
puters are all about to those who are already utilizing computers and program- 


ming. The fundamentals . . 


. programming . 


. . interfacing . . . logic—we are the 


complete knowledge source for home, business, educational and professional 


users. 


The "Starters" new 


- г Тһе Haward W. Sams Crash 
Course in Microcomputers 
by Frenzel. 
B Introducing . . . the fastest and most ef- 
fag fective way for everyone from the aver- 
age consumer to the doctor of science to 
В learn about today's microcomputers. 
em Focuses on all aspects of microcomput- 
ers from fundamentals and operating 
systems to programming and modern 
peripheral equipment such as floppy 
disks. 264 pages, No. 21634, $17.50 


m How To Buy & Use Minicomputers 
ало Microcomputars 

by Barden. 
А single source 10 buying and using a computer in your home 
or business to handle recreational or practical tasks from 
playing pnp to setting up a burglar alarm. 240 pages, No. 


Getting Acquainted With Microcomputers 
by Frenzel. 
Gives you a complete working knowledge of the microcom- 


puter-organization, operation, and programming. 288 pages, 
№. 21486, $8.95 


Fundamentals of Digital Computers (2nd Ed.) 
by Spencer. 
Unravels Ihe mysteries of computers and programming. 320 
pages, No. 21534, $9.95 


introduction to Microcomputers for 
the Ham Shack new 
by Helms. 

Gives the radio amateur an opportunity to be in the forefront 

of utilizing and developing techniques in "computercations." 

56 pages, No. 21681, $4.95 


Prepub Qffer—Save 10% (expires 4/30/80) 


Microcomputer Primer, 
new 


(2nd Ed.) 
by Waite and Pardee. 


Completely revised and broadened іс reflect the 


lalesi advances in microprocessor technology Tram 
the new B-bit microprocessors to solderless bread- 
boards. An excellent starting point for all those 
interested in computers. Approximately 368 pages, 
№. 21653, Prepub price—$10.76. Regular 
Price—$11.95 


The “Programmers” 


How to Program Microcomputers 
by Barden, 


A popular, complete guide to assembly 
language programming of the Intel 
8080, Motorola MC6800, and MOS 
Technology MCS 6502 Microprocessors. 
256 pages, No. 21459, $8.95 


BASIC Programming 
Primer 
by Waite and Pardee. 

Covers everything from getting or- 
ganized to wriling a game program. 240 
pages, No. 21586, $8.95 

DBUG: An 8080 interpretive Debugger | ) 

hy Titus and Titus. 


Covers program operation and how it's appliad ta program 
development and testing. 112 pages, No. 21536, $4.95 
6592 Software Design 


by Scanlon. Ц. ПЕШ 


Tells how to program for the 6502 assembly language. Ар- 
proximately 288 pages, No 21656, $9.95" 
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8080/8085 Software Design. 

2 volumes L. 

by Titus, Larsen, & Titus 
Volume 1 gives you an introduction to assembly language 
programming. 336 pages, No. 21541, $9.50—Volume 2 is a 
unique, one-of-a-kind, computer science book for the design 
engineer. Written in Inte! machine code. 352 pages, No. 
21615, $9.95 
Two-volume set No. 21659, $17.50 


TEA: An 8080/8085 Co-Resident 


Editor-Assembler 
by Titus. 


256 pages, No. 21628, $8.95 


neu 
В. 


The "Computer Technology" 
Leaders 
Тһе 7-80 Microcomputer 


ІЛІП Г | Handbook 

қоза һу Вагдеп, 

Gives current and prospective users а 
one-stop source to Z-80 technology— 
hardware and software aspects and in- 
| slrumentation problems. 304 pages, No. 
| 21500, $8.95 


Г] Using the 6800 
= Microprocessor 
by Poe. 
Acquaints you wilh the hardware and software of the "6800" 
fun machine. 176 pages; No. 21512, $6.95 


Г] Computer Graphics Primer 
by Waite. 

Shows how to create your own graphic affects—from de- 
tailed drawings to moving figure animation. 184 pages, №. 
21650, 312.95 


Microcomputers for Business Applications 

by Barden. 
Explains the various types of microcomputers available, 
points out pitfalls to avoid, and defines computer-related 
terms, or "buzzwords" in easy-to-understand language. 256 
pages, No. 21583, $8.95. 


“Interfacing” Bookshelf 


Microcomputer-Analog 
Converter Software & t 
Hardware Interfacing 


by Titus, Titus, Rony, and Larsen. 
Concepts and techniques of interfacing 
digital computers to analog devices. 
288 pages, No. 21540; $9.50 

TRS-80 interfacing 

by Titus. 
192 pages; No. 21633; $8.95 lu. 

Г] Interfacing & Scientific Data 
Communications Experiments — . 
by Rony, Larsen, Titus, & Titus. [ | 

160 pages, No. 21546, $5.95 

Г] Microcomputer Interfacing With the 
8255 PPI Chip 
by Goldsbrough. Ц 

224 pages, No. 21614, $8.95 гы 

a 1-80 Microprocessor Programming 
& Interfacing, 2 Volumes 
by Nichols, Nichols, & Rony. 

800 pages, No. 21611, $21.95. 

Г] Introductory Experiments in Digital 1 
Electronics and 8080A Microcomputer " 
Programming and Interfacing, 2 Volumes, 

by Rony, Larsen, and Titus. 

912 pages; No. 21552; $20.95 


| "Reference" 
| Library 


[] тар mis Dictionary & 
andbook (3rd Ed.) 

by Sippl and Sippi. ПЕШ 

The best and latest resource for anyone 


involved in computers or computer ap- 
| ре over 900 pages; No. 21632 


Computer |, 
i | pictionary 


Computer Dictionary (3rd Edition) 
by Sippi and Sippl. 
Over 12,000 entries, 640 pages, №. 21652, $11.95* 


"Logic" Cookbooks 


[ | Lancaster's Cookbook Library 
A famous resource for all electronic buffs who want 
to know what makes TTLs, CMOS, and active filters 
cook—what they are, how they work, and tow to 
use them. 

by Don Lancaster, one of the most popular authors 
in the electronics industry. 


TIL Cookbook 21035 $ 9.50 
CMOS Cookbook 21398 10.50 
Active-Filter Cookbook 21158 14.95 
TOTAL LIST PRICE $34.95 
Less 1595 Discount 5.24 
You Pay Only $29.71 


Order Special Library Package No. 21707 and SAVE! 


The Cheap Video Cookbook 
by Lancaster. 
256 pages, No. 21524, 35.95 


ІС Op-Amp Cookbook 
by Jung. 592 pages, No. 20969, $12.95 


IC Converter Cookbook 
by Jung. 576 pages, No. 21527, $13.95 


* Tentative price 


Look to Sams ... 
In the world of computers 


ORDER FORM 


HOWARD W. SAMS & CO., INC. 
4300 WEST 62ND STREET, RO. BOX 7092 
INDIANAPOLIS, INDIANA 46206 
(317) 298-5400 


Indicate quantity in boxes above and complete ordaring іп- 
formation below: 


SubTotaL 1 LL 
Add local sales tax where applicable. 
GRAND TOTAL 
C Bill Me (Shipping and Handling Charge will be added) 
C Payment Enclosed (No Shipping Handling Charge) 

О Check [I Money Order 

C) Master Charge 

C Bank Americard/Visa 


Exp. Data 
Account No 


interbank No, 
(Master Charge Only) 


Minimum Credit Card Purchase $10.00 


(О Please send free 1980 Computer Book Catalog, No. 21719 
ADDO! 
Signature. 7 222 2A 


Name 
Last Middle First 


tit ш 0 7p _ 
Prices subject to change without notice. All books available from Sams 
Distributars, Bookstores, and Computer Stores. Offer good in U.S. only. 
Note: Distribute, computer store and dealer inquiries ага welcome. 


BYTE March 190 159 


Го) (cJ 


"Xp 


Figure 6: А тоте efficient method for connecting the carbon 
atoms is to first connect C-1 to C-2. А random number between 
0 and 3 is then selected and C-3 is bound to that carbon atom 
(ба,65). C-4 is then randomly connected to one carbon atom in 
the range С-1 thru C-3. After all carbon atoms have been соп- 
nected thus, the table is cleaned up by another routine. Two dif- 
ferent carbon atoms are chosen randomly and a bond is formed 
between them if their valence restrictions allow. (Remember 
there may be only four bonds to a carbon atom.) In the example 
the final connection is between C-4 and C-3. All of the available 
bonds will be filled with hydrogen atoms ín the final molecule. 


(b} (а) 


сі-с2 


\ 7 


c3 


са - Ci- C2 


чу 


C3-cCi-c2 


ES 


that number as shown in figures 6a and 6b. An integer 
between 0 and 4 is randomly chosen, and C-4 is соп- 
nected to that atom as shown in figures 6b and 6c. 

After all of the carbons have been thusly connected, 
another routine is used to finish the table, wherein more 
connections are randomly made as follows. Two dif- 
ferent carbons in the existing structure are randomly 
chosen, and, if the valence restriction allows, a bond is 
made between them. 

In our example, the final connection is made between 
C-4 and C-3. (See figures 6c and 6d.) After connecting all 
the carbons, the number of such additional bonds that 
must be made can be calculated beforehand from the 
molecular formula according to the equation: 


EU = ((2XC+2)-H)/2 


where EU represents the number of additional bonds to 
be formed, and C and H are the formula input numbers. 
The origin of this equation is not within the scope of this 
article, but the enterprising reader might be able to derive 
it. EU stands for elements of unsaturation. In the example 
above, EU=1 (for С.Н,), so only one additional bond 


DO YOU SEE EYE TO EYE WITH YOUR APPLE? 


d The 05-65 Digisector opens up a whole new world for your Apple Il. Your computer can now be a part of the action, taking pictures to amuse 
friends, watching your house while you're away, taking computer portraits . . . the applications abound! The 05-65 
It converts a TV camera's output Into digital informatlon that your computer can process. The DS-65 features: 


* High resolution: 256 X 256 picture element scan 
* Precision: 64 levels of grey scale 


* Versalility: Accepts either interlaced (NTSC) or industrial video input 


* Economy: A professional tool priced for the hobbyist 


The 05-65 is an intelligent peripheral card with on-board software in 2708 EPROM. 


Check these software features: 


* Full screen scans directly to Apple НІ-Нев screen 

» Easy random access digitizing by Basic programs 

ә Line-scan digitizing for reading charts or tracking objects 

* Utility functlons for clearing and copying the Hi-Res screen 


Let your Apple see the world! 


DS-65 Price: $349.95 
Advanced Video FSII Camara Price $299.00 
SPECIAL COMBINATION PRICE: $599.00 


"MICRO 


had to be made to complete the connection table. (See 
figures 6c and 6d.) 


Assigning Coordinates 

Having assembled the molecule, coordinates for each 
carbon must now be assigned before drawing the struc- 
ture. For the final drawing to be as clear as possible, the 
assignments need to satisfy at least two requirements. 
First, no two carbons should have the same coordinates; 
and second, carbons that are bound to each other should 
be plotted next to each other whenever possible. 

The following algorithm was devised to assign coor- 
dinates according to the two criteria. Carbon C-1 is given 
the coordinates 120,75 in the Apple's 270 by 160 high- 
resolution graphics display. Next, all of the carbons con- 
nected to C-1 that do not already have coordinates are 
assigned coordinates next to C-1. These coordinates are 
stored in the sixth and seventh elements of the requisite 
block in array C as shown in figure 4. After its neighbors 
have been given coordinates, the flag element in C-1's 
block of array C is set to 1. (Again, see figure 4.) If it has 
already received its coordinates, the same procedure is 
then followed for C-2 and continued until all of the car- 
bons have been used. This method does not always give 
the best or even an adequate representation, but it does 
offer the advantages of simplicity and speed. Also, the 
confusing drawings that sometimes result are in most 
cases easily improved. 


Drawing the Structure 

With all the necessary information now contained in 
array C, the final structure may be drawn. This 
straightforward process uses Apple's machine-language, 
high-resolution graphics subroutines (stored in hexa- 
decimal locations СОО thru FFF prior to running the pro- 
gram), as well as the several vector tables given in the text 
box, allowing the atomic symbols to be easily drawn by 
the shape subroutine. These vector tables must be stored 
in hexadecimal locations 1000 thru 1129, and are pro- 
tected by a LOMEM setting that is automatically per- 
formed by the BASIC program (line 5). 


Text continued on page 166 
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is a random access video d igltizer. 
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Circle 102 on inquiry card. 


Everybody's making money 
selling microcomputers. 

Somebody's going to make money 

servicing them. 


New NRI Home Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 


Seems like every time you turn around, some- 
body comes along with a new computer for 
home or business use. And they're being gobbled 
up to handle things like payrolls, billing, inven- 
tory and other jobs for businesses of every 
size...to perform household functions like 
budgeting, environmental systems control, 
indexing recipes, and more. 
Growing Demand for 
Computer Technicians... 
Learn in Your Spare Time 

Even before the microprocessor burst 
upon the scene, the U.S. Department of Labor 
forecast over a 100% increase in job openings for 
the decade through 1985. Most of them nem 
jobs created by the expanding world of the 
computer. NRI can train you at home to service 
both microcomputers and their big brothers. 
Train you at your convenience, with clearly 
written "bite-size" lessons that you do evenings 
or weekends without quitting your present job. 

Assemble Your Own Microcomputer 

NRI training includes practical experi- 
ence, You start with meaningful experiments 
building and studying circuits on the NRI 
Discovery 125% Then you build your own 
test instruments like a transistorized volt-ohm 
meter, CMOS digital frequency counter... equip- 
ment you learn on, use later in your work. 

And you build your own microcomput- 
et, the only one designed for learning. It looks 
and operates like the finest of its kind, actually 
does more than many commercial units, But 
NRI engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in 
detecting and correcting problems. It's the 


um 


T. i 7 


Сігсів 103 on inquiry card. 


kind of "hands-on" training you need to 
repair and service units now on the market. 
Mail Coupon for Free Catalog 
No Salesman Will Call 

Send today for our 100-page, full- 
color catalog. It describes NRI's new Mi- 
crocomputer Technology course in detail, 
shows all equipment, kits, and lesson plans. 
And it also tells about 
other NRI courses... 
Complete Communi- 
cations with 2-meter 


transceiver.. TV/Audio/Video Systems Servicing 
with training on the only designed-for-learning 
25" diagonal color TV with state-of-the-art 
computer programming, With more than a 
million students since 1914, NRI knows how 

to give you the most in home training for new 
opportunity. If coupon has been removed, 
write to NRI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 


RUSH FOR FREE CATALOG 
NRI Schools cat 
McGraw-Hill Continuing e All career courses 


approved under GI Bill. 
[3 Check for detalis, 


Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
Please check for one free catalog only 
NO SALESMAN WILL CALL 


| О Computer Electronics Including 
Microcomputers 

1 С? TAudo Vdeo Systems Servicing 

C Complete Communications Electronics 

] with CH © FCC Licerises е Aircraft, 
Mobile, Marine Electronics 

| [1 СВ Specialists Course 

CI Amateur Radjo а Basic and Advanced 

| 


Street 


City/State/Zip 


Accredited by the Accrediting Commission af the National Home Study Council 


L1 Digital Electronics * Electronic 
Technology е Basic Electronics 

Г} Small Engine Repair 

С Electrical Appliance Servicing 

О Automotive Mechanics 

Г} Auto Air Conditioning 

П Air Conditioning, Refrigeration, & Heating 
Including Solar Technology 


шт рЗфҢДДҺ | 0% 
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Listing 1: An Apple II integer-BASIC program for generating hydrocarbon representations using the available high-resolution 
graphic routines. The high-resolution routines use the graphics tables in listing 2. 


5 POKE 204, 4400 МОБ 256: РОКЕ 205, 44082256: POKE 74, 4400 MOD 256: POKE 
75, 4400/256 

a GOTO 1&8 

8 POKE 802. Y: PUKE SA, X MOD 256 

35 POKE 804, X256: RETURN 

48 РОКЕ 804,Х MOD 256: POKE 885, 4/256: RETURN 

1ай DIM CX118» 

118 TEXT : CALL -936: VTHE 5: THE 8: PRINT "APFLE-CHEM II" 

128 VTHB i18: PRINT "THIS PROGRAM WILL DRAW A MOLECULE": PRINT "FOR A GIVEN М 
OLECULAR FORMULA. " 

i38 VTRB 15: PRINT "ENTER A MOLECULAR FORMULA": PRINT "ІМ THE FORM “C,H” . M 
HERE" 

148 PRINT "С^ = THE NUMBER OF CARBON ATOMS": PRINT "IN THE MOLECULE, ЕТС. " 


156 INPUT NC. NH 

152 МҒ-И 

155 IF NCH-1606 THEN 166: NC= РМО C?»-2:NH25SE£GCEEKNÜÉ».z;Z»*€2 

157 NF=1: CALL -336: VTHB zz: PRINT "CH"; Нс; ",H-";NH: GOTO 1252 

15а IF МС>1 AND NC<16 AMD MH2-1 AND NHzZzz*NCc6-z AMC CNHEORPZNH-NHAÉZ» THEN 
18а 

478 PRINT : PRINT “IMPROPER DATA'": PRINT "С MUST БЕ >= 2 AND < 16": PRINT 
"Н MUST БЕ EVEN. >= й AND <= ++": GOTO 1568 

ізе Ell=¢ ¢2%*NC+29-NHD 2 

156 FOR І=8 TO NC*7:CCGI»-8: NEXT I 

20а Сй =2: СЕ? =1: IF NC=2 THEN хаа 

Аа FOR Ісі TO NC 

ой м= RNO CI-41»5-«1 

IF COCK—-19"74+19#0 THEM 256 

CECILE roS CECS ізі: GOTO эй 

IF C&CXx-1»*7-2»488 THEM 278 

CEEI oy 9H : 00 CK L+: GOTO 296 

IF CEEX- + #0 THEN 290 

СССІ-1ожУоутх :ГСЯЫ-іожР ОСІ 

NEXT I 

IF ELI-a THEN 418 

В FOR К=1 TO EL 

я = END CNCO+L: Y= ЕМГ €NC»41: IF =Y THEN 22a 

в FOR Ісі TO 2: IF Гссм-іожү-іІойни THEM 19а 


OTAOTA 


e E 


в кісі: GoTo ео 

ü NEST I: GOTO 328 

я FOR Ісі TO 2: IF Ccey¥—1)>e"+19#8 THEN 18/8 

Я “1=1. GoTo хэй 

256 НЕХТ I: GOTO Е2Я 

zu CCC MALI ыы HK OC т ужу Э 4 

4h НЕХТ К 

419 FOR I-4 ТО (NC-1347+4 STEP F: FOR І=а TO 2 
$26 CCIl+J>=0: NEXT J: NEXT I 

436 GOSUE 1660680; ПОСЛЕ саай 

429 CALL —-9:6: WwWTRB 22 

4*7 IF NF#1 THEN 4460:-NC=-168: GOTO 155 

$45 PRINT "HIT 0“ То СЕНЫ THIS DIFFERENTLY" 
458 РЕІМТ “HIT 717 FOR A NEW ISOMER ¿SAME FORMULAS" 
466 РЕІМТ “HIT "F^ FOR A МЕМ MOLECULAR FORMULA" 


fat nd bel bel tet bl Гы Га ЮГ Г ам Юга 


{HON Bi fe OI MB IO On Ф 1 
e 


47a KEW= PEEK ¢€-163849: IF KEY<128 THEN 478 

450 FOKE —-16268, A 

4n IF KEW=196 THEN 416: IF КЕт=2Й1 THEM 156: IF KEY=195 THEN 116 
[ee END 
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інен Cn»2128:C(52275 

1616 FOR K-1 ТО NC: IF Cé¢K-15*74+43=0 AND CCCK-1)*74+59#8 THEN 1838 
1020 NEXT Е: GOTO 1698 

10:8 FOR Іси TO 3:.J-&K-1»*7?-I: IF C&I»-268 THEN 1688 

1048 IF CELOJ —12ek7-5»4680 THEN i828 

LoS GOSLIE 154 

ірей FLAG=5; GOSUE 1689: IF FLAG=1 THEN 1054 

Lara САС 75-1 әжет: ССС Tedre TY 


1888 NEXT I:C6cK—-12w744521: GOTO 1618 
1595 RETURN 
128m TEzCCCET12«*?74552:TvY20CCCKR—-130:w?É» 


195180 Нісбс ЕМГ ¢3)>4+369-S6:AS=¢ ЕМС CS>4369- 2a 

1528 TX=TX+A1:TY=TY+A2 

1536 IF Тх<4 ПЕ Тх>264 ПЕ TY<4 OR TY215952 THEN 1500 

1546 RETURN 

Lega FUR II-1 TO NÈ 

1616 IF CCCII-io*7-35»-2TX AND CC6CII-dO7-5»5zTY THEN 1638 
1620 NET II: GOTO 16460 

1626 FLAG=1 

1646 RETURN 


гияи CALL 5072: POKE 812,286: КОКЕ 896,1: FOKE БЕГ, а 
Әйіп 2-:255895:L-2:785:F-2378mp: POKE 28. 255 

“626 FOR Y-1 TO NC: FOR J=6 TO =: IF ГССІ-іож2--1о2-й THEN 2168 
заза FLAG=8: IF Cccl—-139¢F+J9<I THEN 2164 

2640 FUR Кей TO =: IF К-Т THEN züaed 

SH IF СІ(І-1о24ж/-ҒҚосгекіІ-іож2--.Т) THEM FLAG=FLAG+1 
46 NEXT K:Tz2C&cCcI-—-1»*7?4JT1» 

гига s1-CQQI-i»*e)-—52:v12C66I-i.je,?-52:x-81:'U—*1 

ейән BASIE =a: CALL F 

eem Keel ETAL k+ YZS Те LIETAS шыра трос 

215868 GOSWIE se: CALL L: IF FLAG<1 THEN 21668 

2116 


л=ю1+6::'т'=т 1+: GOSUE Sa: CALL F 
2120 x-X2-46:V-V2-S: GOSUB 20: CALL L. 
215й IF FLHGH2 THEN 2166 
2148 W-x1-3:*72*71-6: GOSUE 19: CALL Р 
2150 м=ң2-5:т=т2-6: GOSUE 50: CALL L 
елей NEXT J: NEXT I 
21Үй FOR Ісі TO NOs MLSC CC 1-198 7459) ТізіісіІ-іожу абу 
2150 PORE G12. 8: х=х1:ч=%1+2: GOSUE Se: CALL F 
196 PORE 864.4199 МОС 296: БОКЕ S65. 4199-256: CALL =: POKE &12. 255 
SHH Kaxi: =: GOSUE Sa: CALL F:FLRGZE 
гей FUR т= TO 3 
sede IF COcI—-Laer+J5=6 THEN FLAG=FLAG+1 
шой NEXT J 
Seen IF FLAG#e THEN 2288 
гей 4556: GOSUE 46: GOTO zzi 
2250 IF FLRHGH1 THEN 2288 
2290 x-2£41807: GOSIG 46: GOTO 2326 
2:5 IF FLAG#S THEN 2528 
23158 s=41s6; GOSUE 4e: GOTO Sse 
әсел w-4165: GOSUE 48 
e226 CALL =: NEXT I: RETURN 


Listing 2: The program in listing 1 uses a high-resolution shape (or vector) table which is shown here. It stores shapes for the 
chemical symbols. The operation of the shape table is defined in the Apple II Programmer's Manual and in the documentation for 
the high-resolution routines. These vector tables are used to draw the different parts of molecules on the video screen. 


1000- 22 64 2D 15 96 F2 3F 07 1028- 17 17 36 28 2D D5 DB C3 
1008- 20 04 00 24 2D 2D 24 34 1030- 18 08 18 24 24 24 DF 33 
1010- 36 36 FE ІВ 24 24 24 D7 1038- 36 36 ЗЕ D8 IE ЗЕ 07 20 
1018- ЕЗ ЗЕ 17 36 36 OE 2D 05 1040- 24 64 2D 15 (6 00 2E 2D 
1020- 20 00 2D 2D 4D 62 AD F6 1048- AD 09 OC AD 36 3F 2D 36 


Listing 2 continued on page 164 
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Listing 2 continued: 


1050- lE ЗЕ EO 08 24 24 24 DF 
1058- 33 36 36 3E 
1060- 20 24 54 2D 15 (6 00 24 
1068- 24 24 24 3C ЗЕ ЗЕ ЗЕ ЗЕ 
1070- ЗЕ 2D 2D 2D 2D 2D 2D 2D 
1078- 2) SD 2D ІП ЗЕ 3 ЗЕ ЗЕ 


10C0- 2D ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 
10С8- ЗЕ ЗЕ ЗЕ ЗЕ 37 2D 2D 2D 
1900- 2D 
1008. ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 
10Е0- ЗЕ ЗЕ ЗЕ 37 2D 2D 2D 2D 
10Е8- 2D 2D 20 2D 2D 2D 2D ЗЕ 
1080- SF ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 37 10Е0- ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 3F 
1088- 20 2D 2D 2D 2D 2D 2D 2D 10Е8- ЗЕ ЗЕ 37 2D 2D 2D 2D 2р 
1090- 2D 2D 2D ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 1100- 20 2D 2D 2D 2D 2D ЗЕ ЗЕ 
1098- ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 37 2D 1108- ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 
10А0- 2D 2D 2D 2D 2D 2р 2D 2D 1110- ЗЕ 37 2D 2D 2D 2D 2D 2р 
1048- 2D 2D ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 1118- 2D 20 2D 2D 2D ЗЕ ЗЕ ЗЕ 
10В0- SF ЗЕ ЗЕ ЗЕ ЗЕ 37 2D 2D 1120- ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 3F 
19В8- 2р 2р 2D 2D 2D 2D 2D 2D 1128- 07 00 


Function 


Program Lines 


Program Notes 

Since remark statements were deleted from the final program to 
increase execution speed, the explanations provided im table 1, 
should prove useful when reading the program. Table 2 provides п 
list of all machine language accesses in the Apple IJ used in this pro- 
gram. These explanations should help implement the chemistry pro- 
gram on а different computer. 


5 Set LOMEM:4400 

30-40 Subroutines used for drawings. 
100-170 Accept and analyze input. 
180-400 Construct connection table. 
435-500 Special features. 

1000-1640 Subroutine to assign coordinates. 
2000-2330 Subroutines to draw molecule. 


Table 2. 


Command Effect 


POKEs to 204, 
205, 74, 75 


Set LOMEM:4400. This 
protects the vector table in 

the Apple's memory from being 
written over. 


POKEs to 802, 
801, 800 


POKEs to 804, 
805 
CALL 3072 


POKE 812, 255 
POKE 806, 1 


POKE 807, 0 
CALL P 
CALL L 


POKE 812, 0 
CALL 5 
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lines 30, 35 


line 40 


line 2000 


lines 2000, 2190 
line 2000 


line 2000 


lines 2080, 2110, 2140, 


2180, 2220 
lines 2100, 2120, 2150 


line 2180 
lines 2190, 2330 


table location 


4199 
4096 
4107 
4130 
4166 


These locations hold the 
coordinates for the next point to 
be plotted. 

These locations hold the address 
of the part of the vector 

table containing the shape 
about to be drawn. 

Initializes high-resolution 
graphics mode. 

Set color to white. 

Set scaling factor to 1. 

(full size) 

Set rotation factor to 0. 

(right side up) 

Causes point to be plotted at 
coordinates set in SUB 30. 
Causes line to be drawn from 
last point plotted to coordinates 
set in SUB 30. 

Set color to black. 

Cause shape to be drawn 
starting at last point plotted 
(line 2180). Shape is determined 
by which section of vector 
table is poked into locations 
804 and 805 as shown below: 


figure drawn 


blank space 
C 
CH 
CH, 
CH, 


Historical wargaming may be the only 
intellectual hobby which creates more 
intensely devoted fanatics than home 
computing. When tuo wargamers spend 
an evening refighting a famous battle, 
they'll soend several hours happily 
setting up the gameboard, firepower 
charts, unit strength tables and so forth. . . 
all before the first shot can be fired! There 
are such paper & pencil simulations of 
every famous battle from Shiloh to €l 
Alamein. IF you've ever tried one, you 
already know the excitement and 
challenge of trying to be a better general 
than Rommel. 


COMPUTER BISMARCK”. 
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SINK THE BISMARCK 
WITH YOUR APPLE! 


Home Computer 

Now there's a true historical wargame 
for your home computer. Computer 
Bismarck" accurately simulates the еріс 
battle between the awesome German 
battleship and the British Home Fleet. 
Best of all, the computer program 
eliminates the drudgery of paper & pencil 
wargames—remembering all the rules 
and details while keeping track of the 
battle on o North Atlantic map on your 
video display. 


Play the Computer 
It maneuvers the Bismarck and U-boat 
uolfpocks so well that you'll have to 
command the British ships and aircraft 
brilliantly to avoid losing your merchant 
convoys (and World War Tuo along with 
them). 


Play a Human 

Just like Stoff Officer training at the Шаг 
College, each of you plots his strategies 
in grease pencil on an off-screen 
mapboord while the Бойе is fought on 
the video screen (monochrome or 
multicolor depending on your display 
capabilities), You deploy battleships, 
cruisers, carriers, destroyers, submarines, 
oilers, merchant ships, recon planes, ond 
bombers—each with unique and realistic 
operating parameters. You must deal with 
all the variables which challenge on 
actual battle commander: aircraft 
endurance; naval fuel, firepower and 
damage; shadowing and searching 
ability (better in rodar-equipped vessels); 
and visibility—which depends on 
weather, which varies with geography 
and time. IF a game is interrupted, the 
program will save it on a minidisc. 


More like Chess than Pong 


Computer Bismarck is o test of intellect 
and courage rather thon honc-eye 
coordination. If you can imagine playing 
chess with pieces like a knight who must 
return to the stables periodically for a 
fresh horse or a queen whose radius of 
action can be offected by battle 
damage. . .all on a 360 square 
chessboard partially obscured by 
thunderstorms and fog. .that’s Computer 
Bismarck! 


$59.95 and an Apple 

IF you've got an Apple Il Plus (or on 
Apple Il with Appiesoft Firmware ROM 
Card) with 48K memory and o 5 1/4* mini 
floppy disc drive, you can be playing 
Computer Bismarck in а few days. For 
$59.95, you get the game program disc, 2 
mapbaard charts (For plotting secret 
strategies in grease peril between 
moves), 2 ship data charts, 9 system 
command cards, a loading instruction 
sheet, ond a rulebook. 

Credit card holders call 800-648-5600 
(tol! free) and ask Operator 180 to 
charge it to your VISA or MASTERCHARGE 
(Nevada only call 800-999-5710). Or 
send a check for $59.95 to Strategic 
Simulations, inc.. РО. Box 5161, Stanford, 
CA 94305 (California residents acd $3.50 
soles tax). Computer Bismarck will be 
availabie soon for the TRS80 and other 
home computers. 


There's never been anything like it. 


We'll pay the surface freight on all pre-paid products 
‘featured in this ad to any of 18,000 U.S. tariffed loca- 
tlons. No handiing charges, add on costs, Insurance 


loas or credit card fees! 


TI 99/4 


precision, and more! 
CALL US FOR LOW PRICE! 


Soroc IQ 120 


terminal. 73-key board, built in 2K RAM. 


Hazeltine 1500 


CRT at a new low price! 


ТІ 810 


at a new iow price! Save over $300. 


Centronics 730 


Comprint 912 
Low priced electrostatic matrix printer, 
225 cps. Serial $535 


Parallel 499 


North Star Horizon 


Call us for our iow prices on the 
industry s most popular C.P.U. 


Televideo 912 $779 
Centronics 704 $1685 
Heath WH 14 $749 


Over 2000 products from over 100 manufacturers. Prices subject 
to change withoul notice, products subject to availability. FOB 
Tempe, AZ (5% sales tax in Arizona) 


oL Free 1-800-528-1418 | 
MICOWOTLD 


1425 W. 12th Pl. ғ Tempe, AZ 85281 * (602) 894-1193 
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Built in equation calculator, 13" color 
monitor, 16-bit C.P.U., ТІ Basic w/13 digit 


High quality, professional text-editing 


789 


7Х10 matrix, baud rates to 19,200; full 
keyboard with numeric pad, full function 


Basic 150 cps serial. The industry leader 


$1589 


100 cps, parallel, 3-way feed, 
80-character buffer...the new leader іп 
small printers from Centronics. Save 


Circle 105 on inquiry card. 


Text continued from page 160: 


Program Description and Instructions 

To run the program, load the high-resolution graphics 
subroutines, the vector tables, and the BASIC program 
(remembering to set НІМЕМ;8192) and type RUN. You 
will be asked to input a molecular formula. To test the 
program, type 4,8. In a few seconds, an isomer of butene 
should appear. At the bottom of the screen, you will note 
several special features. Pressing the D key will draw a 
new picture of the same compound; in other words, the 
same connection table is used, but different coordinates 
are assigned. This command is very useful, particularly 
for complicated structures, when the initial drawing is 
too confusing to understand. You may continue to press 
the D key until a satisfactory drawing results. Pressing 
the I key isomerizes the structure (ie: a different com- 
pound with the same molecular formula is drawn). Thus, 
you could investigate some of the many isomers of tetra- 
hedrane (С.Н,). Pressing the F key simply recycles the 
program to allow new input. Pressing any other key ends 
the run. 

One other very interesting special feature is demon- 
strated by entering the "formula" -100,0. This input is a 
signal for the program to begin drawing structures from 
randomly chosen molecular formulae. It will continue to 
draw new compounds until interrupted by control-C. 
This feature makes a fascinating demonstration display 
for the Apple II. 


Concluding Comments 

Finally in possession of a running program, you may 
well inquire: what good is it? Certainly, for a practicing 
organic chemist, the program has little practical value. 
However, by exposing several of my chemist friends to 
the program, І have found that they do enjoy playing 
with it, especially the isomerization feature. It is fun! 

For those who are interested in practical applications of 
microcomputing, I stress that this program has valuable 
use in chemical education. For beginning organic 
students, it provides an enjoyable introduction to 
numerous seminal concepts of structural chemistry (eg: 
to the ideas of structural isomerism and valence re- 
quirements). Moreover, it could be used to test com- 
prehension of nomenclature, particularly for more ad- 
vanced students. For instance, I have enjoyed entering 
formulae and challenging others to assign International 
Union of Pure and Applied Chemistry (IUPAC) names to 
the resulting structures. 

In closing, I must point out that the program described 
here is only a beginning. Several potential improvements 
immediately spring to mind. One is the possibility of the 
Apple drawing three-dimensional representations. Ао, 
anyone with much chemical background will quickly 
realize that many structures generated by the program 
are rather unlikely, if not practically impossible. For in- 
stance, the Apple does not hesitate to draw cyclopropa- 
diene, an impossibly strained ring. It might be possible to 
teach the Apple such concepts as ring strain and Bredt's 
rule; however, [ am not sure if that would be desirable. 
Much of the program's charm derives from its naive ap- 
proach to molecular assemblage, yielding delightfully 
unexpected structures, And who knows? Recent exper- 
ience in organic synthesis has demonstrated that im- 
probable structures are not always impossible. Ш 


we 


німді 


Put the BYTE on the IRS with Aardvark" 


іп an era when computers are an integral part of 
business and entertainment, and computer software is 
more and more sophisticated, Aardvark" is yet another 
breed in advanced computer software. Aardvark's" 
Micro Tax series is a true user-oriented Federal 
Income Tax package. Specifically developed by 
qualified tax professionals for use on personal home 
computers, this low-cost, time-saving Aardvark" Micro 
Tax package accurately and efficiently computes your 
federal income tax liability. Aardvark" will display and 
fill in facsimile Form 1040 and related schedules and, 


ого Я 
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when connected to a printer by means of a standard 
interface, will print out these facsimile forms auto- 
matically. Each program is designed to use the appro- 
priate tax table or rate schedule. The Aardvark" 
package includes an indexed instruction manual and 
input forms for easy input of tax data. To see how 
Aardvark” can be tax-deductible, check the instructions 
in the binder of the manual. You can also use the 
binder to store pertinent 1979 tax records. Cure your 
headaches this tax season, order today... and put 
the BYTE on the IRS with Aardvark™! 


MICRO TAX I $25 MICRO TAX II $35 MICRO TAX 111 $50 
Form 1040 Form 1040 Micro Tax Il plus 
Schedule A Schedule A Schedule C 
Schedule B Schedule B Schedule D 
Schedule TC Schedule G (Inc. Avg.) Schedule E 
(will not calculate Income Schedule TC Schedule SE 
Averaging, Max Tax, or Alternative Form 4625 (Min. Tax) Form 2119 - Sale of Personal 
Minimum Tax) Form 4726 (Max. Tax) Residence 

Form 6251 (Alt. Min. Tax) Disk Version $60 
MICRO TAX IV $100 MICRO TAX V $150 


Expanded disk version of Micro Tax Ill 
Printed forms can be filed with the IRS 


When Ordering Specify: 
TRS-80 16K Level ІІ Basic 

Apple ІІ 32K with Applesoft Basic 
Apple Il 16K Micro with 
Applesoft ROM Card 

TI 99/4 with drive cassette 

PET 16K 


24 hrs. 


Aardvark 
Softwere 


Orders only call TOLL FREE 1-800-558-8570. 
In Wisconsin 1-414-289-9988 


Expanded disk version of Micro Tax Ill 
plus Form 2210 

Provides for hash totals and batch 
processing 

Printed forms can be filed with IRS 


For more information write: 
P.O. Box 26505 
Milwaukee, WI 53213 


7 days 


OQ Aardvark Sottware, Inc. 1979 
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Воск Reviews 


What Computers 
Can't Do 


Hubert L Dreyfus 
Harper and Row 
New York 1972 
hardcover, 259 pages 
$10.95 


Brain, Mind and 
Computers 


- Stanley L Jaki 
Gateway Editions 
1969 


softcover, 267 pages 


$4.95 


What Computers Can't Do 
and Brain, Mind and Com- 
puters are two widely 
available critiques of artifi- 
cial intelligence. Their 
authors bring somewhat 
different credentials to 

the task. Hubert Dreyfus is 
a philosopher who has 
worked in artificial in- 
telligence research for well 
over a decade, and Dr Jaki 
is a theologian concerned 
with the philosophy of 
science. 


COMPUTER. - 


High quality networking demands high quality communica- 
tions. That's why the best computer companies recommend 
BIZCOMP Intelligent Modems.™ They choose BIZCOMP for 
reliability, volume delivery and speedy development of com- 
munications software. You'll choose BIZCOMP for features like: 


* Automatic Repeat Dialing 


е Self Test 
e Automatic Answer 


е Friendly, Conversational Interface 
е Automatic Baud Rate Acquisition 
* РСС Registered — Direct Connection 


* Bell 103 Series Compatible 


e UL/CSA Approved 


BIZCOMP's unique Code-Multiplexed Design enables com- 
plete control using a simple 3-wire RS-232 interface. With 
BIZCOMP attached, your ''dumb"' terminal acquires "intelligent" 
features with comm rates from 110, 134.5, 150, 200 to 300 
baud. See BIZCOMP's Intelligent Modems today at your local 
dealer, or write to us directly. 


BIZCOMP Communications...why not start 
with the best? 


Б ООЛ 


What Computers Can't 

Do is a follow-up on a 
RAND Corporation paper 
which Dreyfus did in the 
mid-1960s. The question he 
raises is why, after the rapid 
advances in artificial intelli- 
gence research during the 
1950s, was there such a 
slowdown in results during 
the 1960s and early 197057 
Many of the results which 
were forecast tor the period 
1969 thru 1979 never occur- 
red (such as general-purpose 


. language translation, inno- 


vative work in mathematics 
by computers, etc). Dreyfus 
believes that there are a 
number of mistaken assump- 
tions underlying the hopes 
in artificial intelligence 
research; assumptions about 
how we think and about the 
nature of the world. His 
conclusion is that more 
attention must be paid to 
the ways in which humans 
think about things and how 
these differ from the ways in 
which computers work. He 
argues that the result of this 
is a classification of tasks 
into different groups, some 
of which are definitely fair 
game for machines, some of 
which pose serious prob- 
lems, and some of which 
are not likely to yield 
human-type performance to 
computers as they are 
presently designed. 

Overall, this book is very 
interesting reading, and con- 
tains well-thought-out 
discussions of many of the 
issues in artificial intelligence 
research. 

Brain, Mind and Com- 
puters was originally 
published ten years ago and 
has since been reissued. It is 
ostensibly a discussion of 
artificial intelligence 
research; it is in fact a 
refutation of physicalism, 
which the author maintains 
is synonymous with deter- 
minism. While discussing 
artificial intelligence at 
length, Dr Jaki never 
defines what he means by it; 
he seems to mean a 
machine which will be fully 


equivalent to the human 
mind in all respects. Given 
this implicit definition, the 
task of arguing against the 
possibility is simplified. 


PO Box 7498 
Menlo Park, California 94025 
415/854-5434 


Suggested prices Нот $395.00 Patént pening 
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me MAGIC МАМ 


is the most powerful, 


most flexible, most reliable, most usable word processing 
software available for a CP/M-based computer. 


That's nct bragging. That's just telling it 
like it is. 

The MAGIC WAND is the best word 
processing software ever written for a 
microcomputer, It can do more work in 
less time with higher quality than any 
other product you can buy. 

The MAGIC WAND is a rock solig piece 
of software. The command structure is 
simple and logical and complete. We have 
not tossed in features without thought to 
the overall design of the package. Nor 
have we included any feature that is not 
thoroughly implemented. The programs 
are crash-proof and completely reliable, 

And the system is supported by what we 
are told is the best user's manual ever pro- 
duced for microcomputer software. It 
contains a step-by-step instructional pro- 
gram designed for the novice. The trainee 
uses sample files from the system disk and 
compares his work to simulated screens 
and printouts in the manual. 

Support doesn't stop when you buy the 
package. As a registered user, you receive 
our bi-monthly newsletter which answers 
questions, reports upgrades and teaches 
new applications of the MAGIC WAND. 

it's through a lot of hard work that we 
are able to offer you a product that 15 
"almost perfect," but we aren't about tc 
Stop working until we can say that the 
MAGIC WAND is perfect. 


Full screen texi editing 


The MAGIC WAND has probably the most 
responsive and easy-to-use editor avail- 
able for either a serial or DMA terminal. It 
uses only single stroke control keys to 
give command and takes advantage of the 
special function keys on your terminal 
whenever possible. In addition, you can 
set up library files with coded sections that 
you can merge by section пате, 


Full text formatting commands 


The MAGIC WAND allows you to sel the 
left, right, top and bottom margins, page 
length, indentation, paragraph indenta- 
tion, (incuding "hanging" paragraphs). 
text ieft flush, right flush, justified (two 
ways), literal or centered, variable line and 
pitch settings. variable spacing (including 
half lines), bold face, underlining (solid or 
broken), conditional hyphenation, sub- 
and superscriptiag. You may change any 
of these commands at run-time without 
reformatting the lile. 
Merging with external data liles 


You may access any external data file, 
with either fixed length or sequential 
records. The MAGIC WAND converts the 
record into variables that you define and 
can use like any other variable. Of course, 
you may use the data for automatic form 
letter generation Sut you can also use it 
for report generation. 


Variables 


You may define up to 128 variables with 
names of up to seven characters. The cur- 
rent чаше cf a variable may be up to 55 
characters, and you may print it at any 
point in the text without affecting the cur- 
rent format. Although the MAGIC WAND 
stores the variables as strings, you may 
also treat them as integer numbers or for- 
mat them with commas and a decimal 
point. You may increment or decrement 
numeric variables or use them in format- 
ting commands. 


Conditional commands 

You may give any print command based 
on a run-time test of a pre-defined condi- 
tion. The conditional lest uses a straight- 
forward IF statement, which allows you to 
test any logical condition of a variable. 
You may skip over unneeded portions of 
the file, select specific records to print, 
store more than one document in a single 
file, etc. 


True proportional printing 
The MAGIC WAND supports proportional 
print elements on NEC, Diablo and Qume 
printers, Other formatting commands, 
including justified columns, boldface, 
underline, etc., are fully functional while 
using proportional lagic. 


Available on 8" soft-sectored and 5 14" Northslar or Micropolis (hard or sofi sectored) disketles, as well as 
ONYX hard disk. Terminals supported include — ADDS, Beehive. Cromemco, Dynabyle, Hazeltine, Heath, Imsai, 
intertec, Lear Siegler. Microterm Acl М, Perkin Elmer, Sol VOM1. Soroc. TEC. TEI, Televideo. ТВ580 Mad IL. 
Vector Graphics. plus а variety of video boards 


small business applications, inc. 


3220 Louisiana * Suite 205 © Houston, Texas 77006 * 713-528-5158 
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Brain, Mind and Com- 
puters is an excellent guide 
to the history of 
physicalism in scientific 
thought. The computer is 
taken as a metaphor for 
"machine," and artificial in- 
telligence is taken in its 
strongest sense— a sense 
that is almost unknown in 
the current artificial in- 
telligence research 
literature. 


John A Lehman 
716 Hutchins #2 
Ann Arbor MI 48103 


The 


$2995 


7.80 Software Gourmet 
Guide and Cookbook 


Nat Wadsworth 

Scelbi Publications, 1979 
softcover, 322 pages 
$14.95 


The Z80 Software 
Gourmet Guide and 
Cookbook is one in a series 
of such books which Scelbi 
has published; previous 
“cookbooks” have appeared 
for the 8080 and the 6800 


processors. The primary 
theme behind these books is 
to explain how to perform 
common assembly-language 
programming tasks for the 
Various microprocessors, 
and to provide tested 
routines for these tasks 
which can be included as 
part of larger programs. 
The Z80 volume covers 
the Z80 instruction set, 
utility operations (such as 
multibyte arithmetic), stack 
operations, input/output 
(I/O) processing, character- 
code conversion, searching 


TO ORDER CALL (212) 687-5000 
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and sorting, decimal 
arithmetic, and Floating 
point arithmetic, These 
topics were also covered in 
the 8080 volume. Additional 
chapters in the Z80 book in- 
clude one that presents a 
simple space-capture game, 
and one entitled "Creative 
Programming Concepts, " 
which discusses data struc- 
tures. Áppendices include 
the Z80 instruction set, 
character code and number- 
base tables, and hexadecimal 
object code dumps for the 
major programs in the book. 

The first question that 
comes to mind is, "How 
does this book differ from 
the 8080 volume?” Obvious- 
ly, the sections on the in- 
struction set are changed. 
Besides having many more 
instructions to explain, the 
280 book uses Zilog 
mnemonics. Unfortunately, 
much of the rest of the book 
contains the old 8080 code 
with new mnemonics. Even 
the discussion of interrupts 
in the I/O section treats 
only mode 0 (8080-com- 
patible), which is probably 
the least useful for anyone 
not trying to write 
8080-executable code. 

Another example of the 
lack of changes: absolute- 
jump instructions are used 
throughout the book where 
almost any Z80 programmer 
would use relative jumps. 
The major changes in the 
book then seem to be the 
discussion of the instruction 
set, the two new chapters, 
and the fact that the floating 
point routines appear to be 
shorter. If you have the 
8080 volume, do not pur- 
chase this volume. 

If you do not have the 
8080 volume, then that is 
another story. Whether you 
want to convert American 
Standard Code for Informa- 
tion Interchange (ASCII) to 
Baudot code (or Selectric 
correspondence code), parse 
an input string, change 
number representations, fill 
memory, write timing loops, 
or whatever, you will prob- 
ably find just the 
subroutine you are looking 
for. | have been taking 
subroutines out of the 8080 
version of this book for two 
years now, and have yet to 


Learn to program vour microcomputer 
using Assembly Language 


Assembly Language Programming primers for these 
six microprocessors 


Each book explains assembly language programming, 
describes the functions of assemblers and assembly 
Instructions, and discusses basic software development 
concepts. А special sectlon on structured programming 
complements the many practical programming 
examples, which range from simple memory 

load loops to complete rudimentary design 

projects. 28000 ALP by Adam Osborne; all others 

by Lance Leventhal. 


The 8086 Book 


This June, Osborne/McGraw-Hill will release the first of a new 
series, The 8086 Book by Russell Rector. A handbook for all 
8086 users, this book Includes basic 8086 programming instruc- 
tions, а thorough analysis of the 8086 instruction set, and 
detailed hardware and Interfacing guides that reveal the full 
power of the 8086 multiprocessing capabilities. Check the box in 
the order form below to be sent The 8086 Book contents and 
order information. 


Order Form 
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Е | эю | _ 
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8080A/8085 Amembly Language Programming 


Calif. residents add 6% pales tax. 
S.F. BART residents edd 6-1/2% sales tax. Shipping 


SHIPPING (Shipping for large orders ta be arranged! 

О All foreign orders $4.00 per item for airmail 

О $0.75 per item 4th class In the U.S. (allow 3-4 weeks) 
п $1.25 per Item UPS tn the U.S. (allow 10 days) 

С $2.50 per item special rush shipment In the U.S. 

For faater shipment or credit card, phone (415) 548-2805 


Callfornia residents tax 
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COMING in JULY 


Z8000 


and COMING SOON 


6809 


In each book you'll find: 


* Over 80 programming examples tailored to your 
microcomputer, with source program, object code, 
flowcharts, and explanatory text. 

Each instruction fully explained 

Assembler conventions 

ИО devices and interfacing methods 

How to program the interrupt system 


? 9 т + 


Tabie of Contents: Introduction to Assembly Language 
Programming; Assemblers; The Assembly Language Instruction Set: 
Simple Programs; Simple Program Loops; Character Coded Data; 
Code Conversion; Arithmetic Problems; Tables and Lists: 
Subroutines; Input/Output; Interrupts: Problem Definition and 
Program Design; Debugging and Testing; Documentation and 
Redesign: Sample Projects. 


Don’t forget 


our other ALP Books 
280 - 6800 · 8080А /8085 - 6502 


О Please notify me when The 8086 Book Is available. 
O Please notify me when 6809 ALP Is avallable. 
O Please notify me when 28000 ALP is available. 


Name: 
Address: 


City: 
2Р: Phoe: 


eÀ OSBORNE/McGraw-Hill 


630 Bancroft Way, Dept. B3 lV К 
Berkeley, California 94710 dna ü 
(415) 548-2805 . TWX 910-366-7277 Hi 
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have one not work. 

In conclusion, if you 
already have the 8080 Soft- 
ware Gourmet Guide and 
Cookbook, just buy Scelbi's 
Z80 Instruction Handbook; 
the two together will give 
you almost everything in 
this volume, and you will 
save the cost of a floppy 
disk or two. If you do not 
have the 8080 volume, then 
the Z80 Software Gourmet 
Guide and Cookbook could 
be a good addition to your 


assembler reference library. 


John A Lehman 
716 Hutchins #2 


Ann Arbor MI 48103 


BASEX 


Paul Warme 
BYTE Books 


BASEX is an interactive 
Compiler written for the 
8080 family of computers. 
The book is complete with 


„Баг code, source listing and 


' machine code listing. 


Peterborough NH, 1979 
softcover, 97 pages 


$8 


wont be a phone 


without one. 


The only way to realize the full potential 
of your small business or personal com- 

puter is to tie it in with other computers. 
And the best way to do that is with a Cat 


acoustic modem. 


А Cat modem lets your computer talk 
face to face with any other compatible 
computer or terminal within reach of 
your phone, over standard telephone 


lines. 


You can work at home using the сот- 
puter at your office. Send or receive data 
from anywhere. Or swap programs. 
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Many language systems 
for microprocessors are writ- 
ten as interactive interpreters 
which do not convert the 
sentence-like statements of 
the language into machine 
code, but simply perform 
the command in each line of 
source program as the line is 


Fast, accurate, reliable— and only and 


Cat. Someday there 


won't be a computer 
without one. 


М боп n 


Tie your computer into the world. 


Call for details 


(800) 423-5410 


In California (213) 996-5060 
Available at Hamilton/Avnet, Kierulff Electronics, Byte Shops, Computerland, 


and your local computer store. 
Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 
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scanned. In short, the 
language system interprets 
statements and performs 
tasks via interpretative run- 
time routines. In contrast, 
a compiler does not imme- 
diately execute statements in 
source code, but translates 
the source code into object 
code which can be directly 
executed by the machine. 

There are advantages to 
both approaches in imple- 
menting a computer 
language, and I simply will 
refer the reader to the 
almost never-ending 
discourse in any of the com- 
puter journals for the facts 
and opinions. My bias is 
towards use of compilers. 

When you purchase 
BASEX, you receive a well- 
written document describing 
an interesting approach to 
compiler construction. First, 
you get a complete 
assembler source listing of 
all the run-time routines that 
add, subtract, multiply, and 
divide; and that perform 
memory block-move, 
memory read, memory 
write, memory compare, 
accumulator OR operations; 
plus routines that perform 
input and output. You also 
get a listing of the BASEX 
compiler and a relocating 
loader, both written in 
BASEX. What you do not 
get is floating point math, 
error messages, error 
recovery operations, and 
mass storage operations. 

I bought BASEX to see if 
it could be used in a 
business environment. It 
simply is not sophisticated 
enough for business use, but 
it is ideal for text editors, 
disk operating systems, and 
other applications where 
high speed, simple math, 
and well-defined static ap- 
plications prevail. If serious 
use of BASEX is con- 
templated, the following 
should be developed: 


€ mass storage capabilities; 

Ф error intercept and 
recovery routines; 

® a trace function for 
debug purposes; 

® а binary look up routine 
for the symbol table; and 

9 routines to let the com- 
piler perform memory 


At first it appears to be an IBM 
Selectric™ It is! A standard keyboard, 
familiar operation that does such a 
good job on day-to-day typing. Look, 
closer. There are extra controls: CON- 
TROL ESCAPE DELETE REPEAT 
ABORT TEST. The full functions of a 
communications terminal. It is! Con- 
nect the cable to your system's 
RS2528C connector and quick as a 
blink you can communicate. Input 
and receive? That's right. It's a 
printer, too. And, what а printer! 


m— y |: 


gun ЭШТЕ 
7750 E. Redfield Road 


Western 1/0 


Scottsdale, д 85260 
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Selectric™ quality, whether typed by hand or by your computer. Typewriter 
yes, communicator yes, printer yes. All three beautifully packaged in а, 
single machine for $1595. 


Buy one, today, and expand your present system with the flick of à 
switch. In the blink of an aye. 


езет LO 


Sharp, neat, clear impressions. IBM X ————ÀMMÁ / 


Area Code (602) етте 


Now—interact with your computer with 
WILEY SELF-TEACHING GUIDES 
Popular, inexpensive paperbacks for homes, offices, and schools 


Over 150,000 copies sold! 


BASIC, 2nd Edition 

Bob Albrecht, LeRoy Finkel, & Jerald R. Brown 

Readers of all ages have used this manual to teach themselves 

BASIC and apply it to decision making and problem solving in 

many fields including business, data processing, economics, 

statistics, education, psychology, and the humanities. This 

popular guide requires no special math or science background 

nor even access to a computer. 

325 pp. 1978 $7.95 paper 

"May possibly be the best bargain іп the computer industry." 
— Computers in Education 


BASIC FOR HOME COMPUTERS 

Bob Albrecht, LeRoy Finkel, & Jerald R. Brown 

In just days you can get right down to programming in micro- 
soft BASIC—and perform both practical applications and fun 
and games. 336 pp. 1978 $7.95 paper 

“Takes you from knowing almost nothing to knowing almost 

everything. . . .Albrecht et al. have done it again!" —Kilobaud 


INTRODUCTION TO DATA 
PROCESSING, 2nd Edition 


Martin L. Harris in consultation with Nancy B. Stern 

Here's a clear introduction to how computers work, what data 
processing is, how it's organized, types of equipment used, and 
how a data processing system is designed. This new updated 
edition incorporates all recent advances in telecommunica- 
tions, microcomputers, integrated circuits, and intelligent 
terminals as well as full discussion of computer system uses. 


352pp. 1979 $5.95 paper 
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Coming In April— 


TRS-80 BASIC 

Bob Albrecht, Don Inman, & Ramon Zamora 

Packed with games, graphics, and practical applications, this 
eagerly awaited guide leads you step by step to maximum use 
and enjoyment of your new TRS-80. 

336pp. April 1980 $8.95 paper 

“The book is OUTSTANDING. . . .the best thing to happen to 
LEVEL Il owners. —TRS-80 Monthly Newsmagazine 


STRUCTURED COBOL 

Ruth Ashley 

This new quide to the computer language most widely used in 
business emphasizes structured programming to help make 
programs easier to understand and check.. .and less costly to 
debug. Covers the structure of COBOL, use of unit record files, 
control logic, tape and disk files, sequential files, random 
access files, and many other programming techniques. 

320 pp. April 1980 $8.95 paper 


Wiley Self-Teaching Guides also teach FORTRAN, Job Control 
Language, Flowcharting, ATARI BASIC, and Background Math 
for Computer Problem Solving. 


Look for them at your favorite bookstore or computer shop or 
write to Pam Byers, Dept. 7600. 


JOHN WILEY & SONS, Inc. 
605 Third Avenue 
New York, N.Y. 10016 


In Canada: 22 Worcester Road, Rexdale, Ontario 
Prices subject to change without notice. 
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management for line in- 
sert and delete. 


Linking BASEX to CP/M 
BASEX may be run as a 
command (COM) file under 
CP/M. First, enter the entire 

BASEX compiler into your 
computer. If you do not 
have a bar-code reader, 
prepare yourself for a three- 
hour exercise in data entry. 
Next, move the code 
residing at hexadecimal loca- 
tions 0000 thru 0103 to 
hexadecimal locations 2000 
thru 2103. Then place a JMP 


instruction at location 0100 
which causes a branch to 
hexadecimal location 2105 
(object code C3 05 21). At 
memory location 2105 
assemble the following: 


Follow the instructions in 
the BASEX book for chang- 


ing I/O addresses in BASEX. 


Now save BASEX with 
CP/M as "ВАЗЕХ.СОМ". 
Now type BASEX. You 
should be able to start using 


Ys oe BASEX, unless you made an 
error somewhere. 
MOVIT MOV АМ I would be interested in 
STAX D 4 , 
NX D hearing other readers’ ex- 
MOV a е periences with the ВАЅЕХ 
1 А 
іне M От compiler. 
V 
CPI 03H Wayne F Miller 
JNZ MOVIT 905 Fairmont 
JMP ОН Jefferson City MO 65101 


64КВ RAM MEMORIES 


LSI-11 - $750.00 Ө SBC 80/10 - $750.00 
S-100 - $750.00 Ө 6800 - $750.00 Ө 6800-2 - $995.00 


E: 4,4 ^ o w а 


|: 


= Ff олы = p. з ш 
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СІ-6800-2 64K x 9 


СІ-5100 64K x 8 


СІ-8080 64K x 8 


СІ-6800-2 — 16KB to 64KB. Plugs 
directly into Motorola's EXORciser | or 
Il. Hidden refresh up to 1.5 Mhz. Cycle 
stealing at 2 Mhz. Addressable in 4K 
increments with respect to VXA or 
VUA. Optional on Board Parity. 64K x 9 
$995.00. 


СІ-5100-- 16КВ to 64KB. Transparent 
hidden refresh. No wait states at 4 Mhz. 
Compatible with Alpha Micro and all 
Major 8080, 8085 апа Z80 Based 5100 
Systems. Expandable to 512 K bytes 
thru Bank Selecting. 64K x 8 $750.00. 


СІ-1103 — 16KB to 64KB on a single 
dual height board. On board hidden 
refresh. Plugs directly into LSI 11/2, 
H11 or LSI 11/23. Addressable in 2K 
word increments up to 256 K Bytes. 8K 
x 16 $390.00. 32K x 16 $750.00. 


СІ-6800 — 16KB to 64KB on a single 
board. On board hidden refresh. Plugs 
directly into EXORciser | and compati- 
ble with Rockwell's System 65. 
Addressable in 4K increments up to 
64K. 16K x 8 $390.00. 64K x 8 $750.00. 


С1-8080 — 16KB to 64KB on a single 
board. Plugs directly into MDS 800 and 
SBC 80/10. Addressable іп 4K 
increments up to 64K. 16 KB $390.00. 
64K $750.00. 


Test and burned-in. Full year warranty. 


а Chrislin Industries, Inc. 


Computer Products Division 
31352 Via Colinas e Westlake Village, СА 91361 ® 213-991-2254 


174 March 1980 © BYTE Publications Inc 


Circle 112 on inquiry card. 


BYTES Bits 


Wozniac Receives 1979 
ACM Grace Murray 
Hopper Award 


Stephen Wozniac, Vice 
President of Research and 
Development for the Apple 
Computer Co, Cupertino, 
California, received the 
Association for Computing 
Machinery (ACM) Grace 
Murray Hopper Award for 
"his many contributions to 
the rapidly growing field of 
personal computing and, in 
particular, to the hardware 
and software for the Apple 
Computer." The award 
acknowledges his work on 
programmable pocket 
calculators which he 
accomplished while 
employed by Hewlett- 
Packard. The annual award 
is given in recognition of 
achievements in the com- 
puter field made before at- 
taining the age of 30. The 
$1000 award is donated by 
Sperry Univac, a longtime 
employer of Dr Hopper. 


Real-Time BASIC 
Available Free 


If you are doing process 
control applications in real 
time, you should investigate 
Lawrence Livermore 
Laboratory's (LLL) version 
of BASIC. It was developed 
with public funds, hence 
copies are available for just 
the duplication fee. Contact 
Harry Edwards, National 
Software Center, 9700 S 
Cass Ave, Bldg 221, 
Argonne IL 60439. 

LLL BASIC was designed 
to run on an 8080-based 
system. The interpreter can 
execute BASIC source code 
contained in a read-only 
memory. À companion 
compiler can produce faster 
and more efficient object 
code. LLL BASIC has 
machine control statements 
and works with the Ad- 
vanced Micro Devices 
AMD9511 mathematical- 
function integrated circuit 
for faster execution time. а 


ee ы ы, 

= ae " 2 А. 
More than four decades of experi 
ence in magnetic media — 
invented magnetic recording | | 
tape, the forerunner of today's Cross-linked oxide coating —for 
wide range of magnetic media, | | low head wear and long trouble- 
back in 1934, and was the first | free media life. 


independent manufacturer of | 
[BM-compatible floppy disks. | | 
| JA | | і Total capability — one of two man- 
p= | ВАЅЕ | j ; — RE ufacturers in the world that 
Tough Tyvek sleeve —no paper | | | BASF m iA ұла > models, 


: жені has tape and disk experience, and 
dust, no static electricity. d mmm floppy disk drives. 


Special self-cleaning jacket and Center hole diameter punched to Bi-axially oriented polyester Double lubrication — lubricants 

liner help eliminate data errors more accurate standards than substrate —for uniform and reli- both in the formula and on the 

and media wear and tear. industry specifications, for top able performance year after year. disk surface, to minimize media 
performance. wear due to head friction. 


Packaging to suit your 100% certification — every single Forthe name of your nearest 
requirements — standard flip-top disk is tested at thresholds 2-3 supplier, write BASF Systems, 
box, Kassette 10% storage case, times higher than system require- Crosby Drive, Bedford, 

or bulk pack. ments, to be 100% error-free. МА 01730, or call 617-271-4030. 


Floppy Disks Мар Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
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(ебе and Newsletters 


international Computer 


Chess Association 


The International Com- 
puter Chess Association was 
established at the Second 
World Computer Chess 
Championship in Toronto in 
1977. It currently has about 
200 members, and publishes 


the /CCA Newsletter three 
or four times per year. The 
cost of membership for a 
single year is $10 in US 
funds. Contact Professor 
Ben Mittman, Vogelback 
Computer Center, North- 
western University, 
Evanston IL 60201. 


Lincoln Micro- 
Computer Club 


This club has changed its 
name from the Lincoln 
Computer Club to the pre- 
sent name. They meet on 
the first Wednesday of each 
month at 7 PM at the State 
Federal Savings and Loan on 


Big savings from AJ 
on I T Ys, couplers, 


and modems. 


Now available from dealers nationwide. 


Off-lease equipment, refurbished 


by AJ at the factory. 


ASR 33— $725 (Qty. 1) 
KSR 33— $595 (Qty. 1) 


e 30-day parts/labor warranty* 
® Tape punch/reader (ASR only) 


AJ Couplers/Modems 


e The Cadillacs of the industry 
e Some models under $100 
е 30-day parts/labor warranty* 


е Variety of models — up to 


[200 bps 


ө Send and receive 
e Pedestal mounted 


е Fast delivery 


e Nationwide А] service 
network 


Quantities limited and first-come, first-served. 


So call toll-free now: (800) 538-9721. 
California residents call (408) 263-8520. 


Prices subjecit to change without notice. 
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JACOBSON 
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40th St and South St in Lin- 
coln, Nebraska. The club is 
open to users and owners of 
all types of microcomputers. 
Yearly subscription fees are 
$5. Contact Hubert Paulson 
X, 1209 Garber Ave, Lin- 
coln NE 68521. 


Micro 


This club is open to users 
and owners of microcom- 
puters. The members meet 
at 9:30 AM on the second 
Saturday of each month at 
the NWTI in Green Bay, 
Wisconsin. Contact Stuart 
Mong, 1824 Glenview Ave, 
Green Bay WI 54303. 


Change in Meeting Place 
for Chicago Area 
Computer Hobbyist's 
Exchange (CACHE) 


The CACHE group meets 
at the same time but now at 
the DeVry Technical In- 
stitute, 3300 N Campbell, 
Chicago IL. This is one 
block west of Western Ave. 


New Information on 
the AIM-65 Newsletter 


For information on 
AIM-65, contact Target, c/o 
Don Clem, RR 2, Spencer- 
ville OH 45887. Inquiries 
should include a self- 
addressed, stamped envelope 
and all orders must be 
prepaid. Sample copies are 
$1 each; a bi-monthly, one 
year subscription is $5 in the 
US and Canada and $12 
(airmail) elsewhere. 


CP/M Users Group 


The Washington CP/M 
Users Group generally meets 
on the third Wednesday of 
each month at members’ 
homes. Most members own 
S-100 disk systems with a 
variety of microprocessors, 
disks, terminals, printers, 
and boards. CP/M is the 
format of software exchange 
and the subject of frequent 
meetings. Annual dues are 
$6, primarily to cover 
postage. Contact Winston 
Riley III, 7315 Wisconsin 
Ave, Washington DC 20014. 


PUTTING IT ALL T 


INVENTORY 
CONTROL 


WORD PROCESSING 
TEXT EDITING 


Four-User North Star Horizon with 
29 Megabyte Hard Disk Interface 


INCLUDING: 

4ВК RAM per user 

Two 560K 5!A" disk drives (as many 
as four, optional) 

Two printers: 
One Texas Instruments TI 810 dot 
matrix, 150 character per second, 
bi-directional, tractor feed printer 
with all available options 
One NEC Spinwriter 5510 docu- 
ment quality, full-character print- 
er with friction feed and tractor 
feed 
Deluxe printer stands and paper 
traysfor both printers 


One Discus 29 megabyte (26 mega- 
byte formatted) Winchester technol- 
ogy, fixed hard disk unit with con- 
troller, cabinet, power supply, all 
cables, ports and connectors, com- 
pletely interfaced to DOS and BASIC, 
CP/M* PASCAL and Micro Mike's in- 
terrupt-driven, bank-switching time- 
sharing (as many as four 29 mega- 
byte hard disk units, seven users, 
optional) 


One custom computer/hard disk 


desk, Executive model, three CRT 
stands, thirty 5'4” diskettes 


MANAGEMENT 
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*Micro Mike's, Incorporated Pro- 


gram Library Membership. includ- 


ing: 

General Ledger 

Accounts Receivable 

Accounts Payable 

Inventory 

CSUB (Common SUBroutines) 

Payroll 

Mail list 

Word Processing/Text Editing 

Project Cattle Profits 

Timesharing 

DOSCHG (eight inch drive inter- 
face to DOS and BASIC) 

Commodities Charts 

and many outstanding utilities 
programs and public domain 


software 
* All programs available separately. 
Total System ...........-. $25,719 


Micro Mike's, Inc. thoroughly "burns 
in" and tests all systems delivered 
as integrated һҺагашаге/ software 
systems, under timesharing condi- 
tions, the ultimate test of a com- 
plete computer system. This "burn- 
ing-in" and testing procedure con- 
tinues, non-stop, for a minimum of 
three days and nights, insuring the 
end user the highest quality, trou- 
ble-free integrated hardware/ soft- 
ware system possible. 


Micro Mike's, Inc. will, for a fee, de- 
liver and set up a system anywhere 
in the USA. Personal user training 
and/or custom programming і5 also 
available. 


*CP/MIsaregistered trademark of Digital Research. 


Complete North Star 
Horizon Service Center 
Call or write for 
descriptive literature 


OGETHER 


MICRO MIKE'S, 


= ACCOUNTING 


iii — 
Ё 
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Discus 29 megabyte Winchester 
technology fixed, sealed hard disk 
units completely interfaced to DOS 
and BASIC, CP/M and PASCAL for 
most S-100 buss computer systems, 
ready to go, including controller, 
cabinet and power Supply, all 
cables, ports and connectors $5,495 


Additional 29 megabyte drive, cabi- 
net and power supply. ...... $4,495 


ЖЖ к к X X X Ж 


Micro Mike's, Inc. offers a complete 
selection of top-notch business soft- 
ware. Among comprehensive pro- 
grams are: 


е Time and Expense package for ac- 
countants. attorneys, and other pro- 
fessionals * Patient Daily Record 
Program (Doctor /Patient Ledger) for 
Physicians * Land Subdivision pack- 
age * Pharmacy * Motel Reservation 
with Night Audit • Banker's Trust * 
Feedlot * Oil/Gas Producer's pack- 
age * many more 


ЖА XX X X x k 


IN STOCK: 

North Star Horizons 

Discus double density or quad capa- 
city eight inch drives for S-100 
buss systems 

Printers: Texas Instruments ТІ 810, 
NEC Spinwriter, 105-440 Paper 
Tiger 

Armadillo Armor 5'4” protective 
diskette shipping cartons .... $45 

per hundred 

Used Intertec Intertube CRTs, as-is 

condition, close-out........ $495 


INCORPORATED 
905 South Buchanan 
Amarillo, Texas 79101 U.S.A. 
Telephone (BO6) 572-5655 


making technology uncomplicated . . . for People 
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Wyoming Valley 
Computer Club 


The TRS-80 users club in 
Pennsylvania is seeking new 
members. The Wyoming 
Valley Computer Club meets 
on the second Tuesday of 
every month at 7:30 PM at 
the Artco Electronics 
building in Kingston, Penn- 
sylvania. There is a monthly 
newsletter for all members. 
For more information, con- 
tact Art Prutzman, Artco 
Hectronics, 302 Wyoming 
Ave, Kingston PA 18704. 
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Apple Educators’ 
Newsletter 


This publication is 
devoted to educators and 
researchers using the Apple 
II system and other compa- 
tible systems. Articles 
concerning educational pro- 
grams, grants for microcom- 
puters and education, ex- 
changes of ideas using com- 
puters in education, and 
general items are featured. 
Contact Apple Educators’ 
Newsletier, 9525 Lucerne, 
Ventura CA 93003. 


IS YOUR BUSINESS READY 
FOR A COMPUTER? 


INTRODUCTION 


TO 


COMPUTERS 


Apple Users Group 


in Arlington TX 


The Fort Worth Apple 


Users Group (FWAUG) has 
been created to help users, 
owners and beginners 
understand and fully utilize 
their Apple II systems. The 
group meets on the third 
Sunday of each month at 

3 PM at the CompuShop 
Store, 6353 Camp Bowie, 
Fort Worth TX. The group 
has a software program ex- 
change and a library for 
members. The FWAUG 


Here's the information you'll need to make an informed decision. 


21250 Califa Street, Woodland Hills, California 91367, (800) 423-5205 toll free (213) 999-5753 c collect in Сай. 


Designed for the businessman who knows 
very Ива about a computer, this new course will 
give you the information and understanding you 
need to intelligently evaluate if the cost of a 
computer is worth the benefits. 

THE COMPUTER AND HOW IT WORKS 
describes the types of memory, storage media, 
input/output devices, and types о! software in 
understandable terms. A description о! different 
applications software clarifies the typical tasks 
that a computer may perform. 

ORGANIZING A DATA PROCESSING 
DEPARTMENT describes the advantages of full 
time employees vs. consultants, and when each 


is best for your company. 

HOW TO SELECT A COMPUTER helps you 
define your specific requirements for hardware, 
peripherals, and software now and for the 


re. 
ALTERNATIVES of owning vs. time sharing, 
vs. service bureaus and the common advan- 
tages/disadvamtages of each. 
Introduction to Computers is 160 pages of taxt 
with 3 tape cassettes for only $49.95. 


Developed by Vermillion & Assoc. whose 
products are used by over 5000 companies & 15 
computer manufacturers. 


An uninformed decision will cost much more. 
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Newsletter is an eight-page 
monthly publication, sent to 
all members. Dues are $9 
per year. For more informa- 
tion, contact FWAUG, c/o 
Lee Meador, 1401 Hillcrest 
Dr, Arlington TX 76010. 


OSI Superboard Club 


This newsletter contains 
programs, ideas, technical 
data, hints and suggestions 
on the use of Ohio Scientific 
Challenger IP and Super- 
boards. The newsletter will 
be published every two 
months. Send a self- 
addressed business envelope 
and $1 for further infor- 
mation to Superboard Club, 
POB 55, Agincourt, Ontario 
MIS 3B4 CANADA. 


Dental Computer 
Newsletter 


The DCN is a group of 
dentists, physicians and 
office management people 
that have interests in com- 
puters. DCN offers members 
a monthly newsletter, soft- 
ware exchange, advice and 
experience, and access to 
members in specific areas. 
Annual membership dues 
are $12 per year. Back issues 
of the Dental Computer 
Newsletter are $1 each and 
$10 per year. Membership 
and equipment listings are 
$5. Commercial software 
lists and DCN software ex- 
change lists are free with a 
$0.28 stamped, self- 
addressed envelope. Contact 
Dental Computer News- 
letter, EJ Neiburger, editor, 
1000 North Ave, Waukegan 
IL 60085. 


Computer Law Journal 


Each issue of the Сот- 
puter/Law Journal is 
devoted to a single topic of 
computer law, and contains 
feature articles by experts in 
the field, a comprehensive 
bibliography on the featured 
topic, case digests of all 
significant court and ad- 
ministrative agency decisions 
on the topic, and other 
reference materials. Topics 
have included patent protec- 
tion of computer software 
and computer-assisted legal 
research. Future issues will 


By Netronica 


АЗСШВАЧООТ, 
STAND ALONE 


Computer 
Terminal 


The Netronics ASCII/BAUDOT Computer Terminal Kit is a 
microprocessor-conirolled, stand alone keyboard/terminal 
requring no computer memory or software. И allows the use of 
either a 64 or 32 character by 16 line professional display for- 
mat with selectable baud rale, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard t riter configuration 
and generates the entire 128 character ASCII upper/lower case 
sel with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
& drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
ріюгег/Е5 and ELF products by Netronics. 

The Computer Terminal requires по 1/O mapping and 
includes Ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, paralle! ASCII/BAUDOT 
to serial conversion and serial 10 video processing— fully 
crystal controlled for superb accuracy. PC boards are the 
"ж quality glass epoxy for the ultimate in reliability and 

ong life. 


VIDEO DISPLAY SPECIFICATIONS 


The heart of the Neironics Computer Terminal is the micro- 
processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel! ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
seria! data which is then formatted to either RS232-C or 20 ma. 
current Inop ошрш, which сап be connected to ihe serial 1/О 
on your computer or other interface, ie.. Modem. 

When connected 10 a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
то be displayed on a TV A {using an RF modulator) or on a 
video monitor. The VID generales the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative 10 
which characier and where it is to be displayed on the screen. 


Video Output: 7.5 P/P into 75 ohm (ETA R5-170) * Baud Rate: 
110 and 360 ASCH * Outputs: А5232-С or 20 ma. current loop 
а ASCH Character Set: 728 printable characters— 


afl бару Ден 

"ыон,-./01234%7891;5-)? 
GRBCDEFGHI JKLHNOPORSTUAIRY2 S ^. 
"abcdefahi jklanoparstuvwxyz CO 


COMPLETE 
FOR ONLY... 


$14 95 


BAUDOT Character Зе: ABCDEFGHISELMNOPO 
RSTUVMXYZ-?;*3538/(1.,9014!57;2/658* 
Cursor Modes; Home, flackspace, Horizontal Tab, Line Feed, 
Vertica! Tab, Carriage Return. Two special cursor sequences 
are provided for обхойие апа relative X-Y cursor addressing * 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete + Monitor Operation: 50 оғ 60Hz (jumper 
selectable, 


Continental U.S.A. Credit Card Buyers Quizide Connecticul 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technicai 

E” == Assistance, Eic. Call (203) 354-9375 ғ 
Netronics R&D Ltd., Dept. РЕ.9 ] 
333 Litchfield Road, New Milford, CT 06776 


Please send the items checked below— 
I? Netronics Siand Alone ASCII Keyboard/Computer 


Terminal КІН, $149.95 pius $3.00 postage & handling. 
О Deluxe Steet Cabinet for Netronics Keyboard/Termi- 
| nal Іп Biue/Black Finish, $19.95 plus $2.50 postage 
and handling. 
l О Video Display Board Kit alone (less keyboard), $89.95 
plus $3 postage & handling. 
| О 12" Video Monitor (10 MHz bandwidth) fully assem- 
bled and tested, $139.95 pius $5 postage and handling. 
П RF Modulater Kit (to use your TV set for a monitor), 
$8.95 postpaid. 
| О $ amp Power Supply Kit In Deluxe Stecl Cabinet 
(+8VDC @ $ amps, plus 6-8 VAC), $39.95 plus $2 
l postage & handling. 
Гама Enclosed (Conn. res. add sales tax) $ 1 — 
y= 
O Personal Check 
[] Visa 


Асс. 4 


Signature Е, Date 
Print 
1 Мате 


Address 
i Сиу 


ы. o O ———— 44 
ы шй шн 1) Send Me More Information анна um 


О Cashiers Check/Money Order 
O Master Charge (Bank 4 ——— —} 


| — 
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Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 


Explorer/85 


100% compatible with all 8080А and 
8085 software & development tools! 


No matter what your future computing plans may 
be, Level “А ''—а1 $129.95—is your starting point. 

Starting at just $129.95 for a Level “А " operating system, 
you can now bulid the exact computer you want, Explorer/85 
сап be your beginner's system, OEM controller, оғ 1BM- 
formatted 8" disk small business system... yet you're never 
forced to spend a penny for a component or feature you don't 
want and can expand in small affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities-—a сот- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access го ай software ond development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatiblej—a computer which 
features onboard S-100 bus expansion—plus instant conver- 
sion to mass storage disk memory with either 5-1/4*' diskettes 
or standard IBM-formatted 8” disks. 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't'have them already), 
Explorer/85 lets you begin computing on a significant level... 
applying the principles discussed in leading computer maga- 
zines. . .developing state of the ar" computer solutions for 
both the industrial and leisure environment. 


Level "A" Specifications 

Explorer/85's Level “А” system features the advanced Intel 
8085 cpu, ап 8355 ROM with 2k deluxe monitor/operating, 
system, and an 8155 ROM-I/Ocall on a single motherboard 
with room for RAM/ROM/PROM/EPROM and 85-100 ex- 
pansion, plus generous prototyping space. 

(Level “А” makes a perfect OEM controller for industrial 
applications and is available in a special Hex Version which 

ТШТ Г can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 
e 1/0: provisions for 25-pin 
(DB25) connector for terminal 
serial 1/0, which can also sup- 
port 2 paper tape reader 
...provision for 24-pin DIP 
biests, or industrial con- socket for hex keyboard/dis- 
troller use. play. ..cassetie tape recorder in- 
pul . .саѕѕеце rape recorder output...cassette tape control 
Ouiput...speaker output... LED output indicator on SOD 
(serial output) line... printer interface (less drivers). . . total of 
four 8-bi plus опе 6-hit МО ports *Crystal Frequency: 6.144 
MHz * Control Switches: reset and user (RST 7.5) 
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP 
intérrupis onboard + Counter/Timer: programmable, 14-bit 
binary = System RAM: 256 bytes located at F888, ideal for 
smailer sysiems and for use as an isolated stack area in 
expanded systems. . . RAM expandable to 64k via 5-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at ЕЙӨӨ leaving 0008 frec for user 
RAM/ROM. Features include tape load with labeling . . „(аре 
dump with labeling. ..examine/change contents of memory 
...insem data..,warm start...cxamine and change all 
registers. . single step with register display at each break point, 
a debugging/training feature...go to execution address... 
move blocks of memory from one location to another... fill 
blocks of memory with a constant, | . display blocks of memory 
.. automatic baud rate selection. . . variable display linc length 
control (1-255 characters/line) „channelized 1/0 monitor 
routine with 8-bir parallel output for high speed prinicr., . 
serial console in and console out channel so that monitor can 
communicate with 1/O ports. 

System Monitor (Hex Version): Tape load with labeling. . . 
tape dump with labeling.. examine/change contents of mem- 
ory...insert data... warm start...examine and change all 


Е 


Level “A” at $129.95 is a 
complete aperating system, 
perfect for beginners, hob- 


333 Litchfield Road. Ne T 06676 
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registers. . . single step with register dispiay at each break point 
...Во tà execution address. Level “А” in the Her Version 
makes a perfect controller for industrial applications and can 
be programmed using the Neironics Hex Keypad/ Display, 
go Hex KeypadiDisplay 
"WEN Specifications 
W Calculator type keypad with 24 
ЕВ” system defined and 16 user 
defined keys. 6 digit calculator 
чуре display which displays full 


Hex Keypad/Disp address plus data as well as 


ж” 
lay. register and slatus information. 
Level "B" Specifications 
Level" B" provides the S-100 signals plus buffers/drivers to 
зиррогі up 10 six 5-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . address decoding for onboard 8k EPROM ехрап- 
sion selectable in Bk blocks. . address and data bus drivers for 
onboard expansion. .. wait stale generator (jumper selectable}, 
to allow the use of slower memories. . .two separate 5 volt 
regulators. 
= Level “С” Specifications 
Level "С" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up lo six 
à $.100 cards direcily into the 
— =, motherboard. Both cage and 
rer/85 with L 21 cards nre neatly contained inside 


Ехріо 


“С” саға cage. Explorer's deluxe sicel cabinet. 


Level “С” includes a sheet meta! supersiructure, в 5-card gold 
plated S-100 extension PC board which plugs into the mether- 
board. Just add required number ^£ 5-100 connectors 


Level *D" Specifications 

Level D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 10 EFFF in 4k blocks. 

Level “Е” Specifications 

Level "E" adds sockets for 8k of EPROM то use the popular 
Intel 2716 or the TI 2516. И includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon io be available RAM ІС 
(allowing for up to I2k of onboard RAM ). 


Өлім А Coordinated 

Explorer/85 Applications Pak! 

Experimenter’s Pak (SAVE §12.50)—Buy Level "A" and Hex 
Keypad/Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 

Student Pak (SAVE $24.45)—Buy Level "A," ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 

Engineering Pak (SAVE $41.00) —Вцу Levels "A," "B," 
“С,” "D," and "E" with Power Supply, ASCII Keyboard 
Computer Terminal, and six S-100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 

Business Pak (SAVE $89.95)—Buy Ехрісгег/85 Levels “А,” 
ЭВ," and “С” (with cabinet}, Power Supply, ASCII Key- 
board/Computer Terminal {with cabinet), 16k ВАМ, 12" 
Video Monitor, North Star 5-1/4'* Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for jusi 
$1599.40 and get 10 FREE 5-1/4"' minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 


Continental U.S.A. Credit Card Buyers Oulside Conneclicul 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technica! 
Assistance, Etc. Call (203) 354-9375 


sonalized disk operating system — juste 


Please send the items checked below— 
О Explorer/85 Level *A"' Kit (ASCII 
Version), $129.95 plus $3 p&h. 

О £xplorer/85 Level “А” Kit (Hex 
Version), $129.95 plus $3 p&h. 

О Sk Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

О Sk Microsoft BASIC іп ROM Kit 
(requires Levels “В,” “D,” and Е"). 
$99.95 plus $2 p&h. 

Г] Level “В” (5-100) КИ, $49.95 ptus 
$2 p&h. 

О Level “С” (S-100 6-card expander) 
Kit, $39.95 plus $2 p&h. 

O Level “D” (dk RAM) Kit, $69.95 
plus $2 p&h. 

О Level "E" (EPROM/ROM) Kit, 
$5.95 plus 506 p&h. 

О Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 p&h. 

О ASCII Keybosrd/Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232-C or 20 ma. МО, 32 ot 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor ora TV 
set (if you have an RF modulator), 


Hex Keypad/Display Kit, $69.95 


ЕК plus $2.50 p&h. 


plus $2 p&ir. 
O Deluxe Steel Cabinet for ASCII 
2 чаас $19.95 plus $2.50 


О Power Supply Kit (+ ЗУ @ 5 amps) 
т e steel cabinet, $39.95 plus $2 


C) Gold Plated S-100 Bus Connectors, 
$4.85 each, postpaid, 

О RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

О 16k RAM КН (S-100 Board expands 
to 64k}, $199.95 plus $2 p&h. 

О 32k RAM КИ, $329.95 plus $2 p&h. 
О 48K RAM КИ, $459.95 plus $2 p&h. 
C) 64k RAM Kite $589.95 plus $2 p&h. 
О 16k RAM Expansion КИ (to expand 
any of the above up to 64k), $139.95 
plus $2 p&h each. 

О Intel 8085 cpu User's Manual, 57.50 
postpard. 

D) Special Computer Grade Cassette 
Tapes, $1.90 cach or 3 for $5, postpaid. 
О 12" Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

О North Star Double jx) Floppy 
Disk Kit (One Drive} (ог Explorer/ 
85 (includes 3 drive $-100 controller, 
DOS, and extended BASIC with per- 


Circle 284 on inquiry card. 


plug it in and you're up and running!). g 
$699.95 plus $5 p&h. 

[Power Supply КИ for Morth sarf 
Disk Drive, $39.95 phis $2 p&h. 

С Deluxe Case for North Star Disk 
Drive, $39.95 plus $2 p&h. 

О Experlmenter’s Pak (see above), 
$199.90 postpaid. 

D) Student Pak (see above), $319.85 
post paid. 


Engineering Pak (see above}, | 


$514.75 postpaid. 

O Business Pak {see above), $1599.40 [ 
postpaid. 

Тоа! Enclosed $ Se АҢ 
(Conn. res. add sales lax} By— 1 
О Personal Check С M.O./Cashier's 


Check ПУна  L[)Master C шы 
(Валк ё, ... ) 
АШК р 
Signature „Exp. Date „— 
Print 1 
Мате oe 
Address H 
CHY aaam | 
бшер 
О Send Me Informaiion mm - | 
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focus on computer related 
evidence, electronic funds 
transfer systems (EFTS), 
computer crimes and soft- 
ware taxation. The journal 
is published by the Center 
for Computer Law, 530 W 
6th St, 10th Hoor, Los 
Angeles CA 90014. 


Scampus 


Articles on bus structures, 
software, conversion circuits 
and other aspects of micro- 
computers are covered in 
this monthly newsletter. The 


gom 


мета 
rd 


= o = & 


L X 
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material comes from 
members of the group, so 
ideas and items are con- 
stantly needed and wel- 
comed. There are no 
membership fees. A large 
supply of self-addressed, 
stamped envelopes are the 
only requirements. Write to 
Scampus, POB 132, Knob 
Noster MO 65336. 


Another Apple {| Club 


The Adam and Eve Apple 
II Users Group meets at the 


ишш 
fe SR. 1103 


Chrislin is First ! ! ! 
with deliveries of DEC's Desk Top Computers. 
Available with LSI 11/2 or LSI 11/23 CPU. Complete 
system totally enclosed within VT100 Video 
Terminal. Price $4,500 with LSI 11/2 and 64K bytes 
or $9,600 with LSI 11/23 and 256K bytes. 


NOW Available — PDP 11/23 with 256 KB Memory 


$8,900. 


Madison Public Library in 
Madison, Wisconsin on the 
second Tuesday of each 
month at 7 PM. The group 
wants to exchange newslet- 
ters and software with other 
groups and receive advice 
on software. Adam and Eve 
is a subscriber of The 
Source, an information net- 
work. The dues are $1 per 
meeting or $3 per year for 
the Adam & Eve Newletter. 
For more information, write 
to Adam and Eve, Apple II 
Users Group, 11 S Hancock 
St, Madison WI 53703. m 


оф хото 
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SPECIAL — LSI 11/2 and 32K x 16 Memory $1,095. 
10 MEGA BYTE Cartridge Disk System with 


Controller, RT11 compatible $6,100. 


180 . March 1980 © BYTE Publications Inc 


Chrislin Industries, Inc. 


Computer Products Division 


31352 Via Colinas е Westlake Village, CA 91361 © 213-991-2254 
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BY TEs Bugs 


Reversi Bug Makes 
Computer End Game Too 
Quickly 


Several readers have 
pointed out a problem in the 
program published in "Pro- 
gramming Strategies in the 
Game of Reversi," 
November 1979 BYTE, page 
66. In the program given in 
listing 1, the published code 
behaves in the Following 
manner, Either after you 
have twice forced the com- 
puter into a position where 
it has no legal moves, it 
concedes the game and 
resigns; or after the com- 
puter has forced you into a 
moveless position twice, it 
declares itself to have won 
the game. Thanks to Darrel] 
Pittman, Jack Guinnip, 
Delmer Hinrichs, Willy 
Verwoerd, and Betty Vogel 
for spotting the error. 

Mr Guinnip deserves 
special praise, not only for 
spotting the error so quick- 
ly, but for doing it while 
working through the pro- 
gram with pencil and paper. 
He does not have access to a 
computer, as an inmate of 
the Sheridan Correctional 
Center in Illinois. 

А simple patch suggested 
by Mr Pittman was pub- 
lished in the February 1980 
BYTE on page 168, but 
readers may instead wish to 
make the somewhat more 
complete correction sug- 
gested by Mr Hinrichs. This 
includes a change to line 
1382 and insertion of two 
other lines: 


13821: ВК) = THEN 1396 
1396LET ТЗ = 0 
1398 НЕТОНМ 


To improve the quality of 
play, Ms Vogel suggests that 
line 4200 be deleted, and 
that line 5310 be changed to 
read: 


5310LET E(79) - 5 


Peter B Maggs 
2011 Silver Ct E 
Urbana !L 61801 Ш 


AC $10,000 Value ! 


A Complete Business System 


only 55995 


Price includes air freight shipping 


VECTOR SYSTEM B, complete with Vector Mindless Terminal, 64K of 
RAM, Dual Floppy Disks (630 kilobytes of storage), and printer... 


so complete, you'll get all cables, box of 10 floppy disks, and EVEN a box of 3500 sheets of fanfold paper. 


OVER $3500 OF SOFTWARE INCLUDED!!! Digital Research's 2.0 CP/M Disk 


Operating System, Microsoft 80 BASIC Interpreter 


AND one of the finest Business Packages — from Retail Science's 
PEACHTREE SOFTWARE, which includes: 


System may be 
expanded for multi- 


EN" | * General Ledger е Inventory | ! 
к | user time-sharing 

ЖЕКЕШЕ | 9 Accounts Receivable % Payroll data and word 
processing — up 
to 5 terminals — 


at nominal cost! 


e Accounts Payable 
SOFT WARE 
The System B doubles as an excellent Word Processing System. 


Software at slight additional cost. 


Third-party maintenance agreements being negotiated. 
— WRITE FOR FREE CATALOG — 


MiniMicroMart, Inc. 


1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541-0431 
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"Gimme, gim 


There's only one small graphics, andthe capability to define up to pa ot your own 
letters and symbols, give you an amazing flexibility to 

computer that can give do things you simply can't accomplish with any 
you your heart's desire: other computer. 

Sorcerer from Exidy Our S-100 expansion unit lets you | 

—— —— X. ^ 4. take advantage of the many useful S-100 periph- 

You don't mean to be greedy. But you're  erals currently available from dozens of 

part of the new "Gimme" generation with big manufacturers. And that includes everything 
plans for the future. You expect your computer from music and speech synthesizers for the 


to be flexible enough to keep up. Only one hobbyist to appliance controllers for the home 
system on the market today can do that: the and the latest Winchester disk drives for 4 
Exidy Sorcerer, small business computer applications. 
4 It's also easy with Sorcerer to 

280 & Plug-in ROM Software Packs add on a printer, an acoustic coupler, or 

The Sorcerer uses the popular 280 a modem, because our system has 
microprocessor as its "brain-center. Combine built-in parallel and RS232 Serial 
this with Exidy's plug-in ROM PACs™ and Ге рогіѕ (features normally 
you've got a dynamite computing center right — offered as add-on options 
at your fingertips. by most other small 

Our ROM PACs are special plug-in computer makers 
software cartridges that turn your Sorcerer today). 


into all sorts of different computer centers 
instantly. Just pop a STANDARD BASIC PAC™ 
into Sorcerer, and you're ready to program 
any application in high-level BASIC. Or plug 
in a DEVELOPMENT PAC? and you have 

a low-cost 280 software development 

system costing less than $1700. 


If words are your life, 
consider our WORD- 
PROCESSOR РАСМ 
It turns your 
Sorcerer into a 
modern text editing 
and formatting 
system for less than " 
$2600. This car- 
tridge offers many 
benefits, including: 
automatic text 
wraparound, search 
and replace com- 
mands, and powerful 
macro programming. 

And, to make it 
easy for you to put your 
own particular application | 
Software in НОМ, we've also 
provided an EPROM PAC? It has 
Sockets for four user- supplied 


amec 


EPROMSs with capacity up to 
16K bytes. , Pu paae saz и ве 
ing, di р” ax > «а 
6-100 Expansion & 128 - o» 
User-Defined Symbois | О 59 SG 
The Зогсегег was created | АГ“ 
to withstand "Gimme" attacks. 2 | Sa 
It's designed to be the hub MIN, 
of a busy computing operation ” 


now, апа tomorrow when 


your demands increase as 
or change. p——— қ 
Sorcerer's standard 
— 


features, such as high-resolution Е O 
CELL "tai БУТЧУ? hoe aS 


і Эң ча ^ Ja ҒА в ва ғаьі UM Pee 


The best of Sorcerer 


Hardware Price* 


[] The Sorcerer Computer: 16K RAM $1295 
expandable to 48K 4K ROM-resident (16K model) 
operating system has built-in printer $1395 
driver. 50-pin МО connector for S-100 (32K model) 
expansion. 25-pin parallel interface; $1495 
25-pin serial interface. Serial interface (48K model) 
operates one or two cassette recorders. 

Graphic resolution of 240x512, 30 

lines of 64 characters, 8x8-dot matrix. 

Character generator contains full ASCII 

Set (upper & lower case), plus standard 

graphic symbols. User may define up 

to 128 characters. Keyboard is 63-key 

data processing type. plus 16-key 

numeric pad. 


[] Video Display: industrial grade $ 499 
12-inch CRT (P31 phosphor). 


П Display Disk: single unit package $2995 
containing two quad density dual floppy 
disks (630K bytes) with controller and 
12-inch industrial grade CRT (P31 phos- 
phor). Includes CP/M™ and Microsoft 
disk-extended BASIC. 


EN" ЫТ ИШып)|Ц/цұ( 1 П Floppy Disk Subsystems: single $1150 
її ЛЕТ 5 dual-density floppy disk (120K bytes) and 
Date | controller in one package. Includes CP/M™ 
ышы шыныны мығым | Г and Microsoft disk-extended BASIC. 


C $-100 Expansion Unit: self- 5 419 
contained 10-amp power supply and 

motherboard with 6 card slots. Daisy 

chain units for more slots. 


Software 


О Development РАС" $ 99 
O Word Processing PAC™ $ 199 
ПЕРВОМ РАС $ 49 
O Microsoft Disk-Extended BASIC $ 300 
Г] CP/M™ Operating System $ 145 


"US domestic peces ому Subieci to change without Notico 
CP/M 5 в Registered Trademark of Digital Research 


Satisfy that urge 


When you discover the many 
exciting ways Sorcerer can satisfy all 
your "Gimme" urges, you'll say: 
"Пт in sheer Ехіду: For the name of 
your nearest dealer, or additional 
information, write or call our Marketing 
Communications Department. 


Data Systems Division 
390 Java Drive 
Sunnyvale, СА 94086 
(408) 734-8410 


ТРЕУЕОРМЕМТ py 
= ME 


| DARD BASIC 
STAN — — Circle 118 on inquiry card. 


Product Reviews 


Lucidata P-6800 Pascal 


Phil Hughes, POB 2847, Olympia WA 98507 


If you own a Southwest Technical Products Corpora- 
tion (SwTPC) compatible system that runs Technical 
Systems Consultants’ FLEX 2.0 or mini-FLEX operating 
system, you too can use Pascal. P-6800 Pascal is a sub- 
stantial subset of full Pascal, and is designed for a SwTPC 
with FLEX or mini-FLEX. 

I mailed my order for P-6800 Pascal, and thirteen days 
later the manual and disk arrived. І would consider this 
excellent delivery if Lucidata were in Kansas, but they are 
in the Netherlands! Even if it had not worked, I think I 
would have been amazed. 

Two major items missing from this Pascal subset are 
the REAL and RECORD data types. Also missing are 
some of the capabilities of other directives. For example, 
the TYPE directive only supports enumerated types. 

Looking at the capabilities in a more positive light, 
files, procedures, functions, recursion, and multidimen- 
sioned arrays are supported. The branching constructs 
IF .. THEN .. ELSE and CASE. . OF as well as the 
looping constructs REPEAT . . UNTIL and WHILE .. 
DO are also supported. Data types that are supported are 
BOOLEAN, CHAR, ALFA (six-character string), IN- 
TEGER, and BYTE as well as scalars which can be made 
members of sets. 

The standard input/output (I/O) procedures (RESET, 
REWRITE, READLN, WRITELN, READ, WRITE) are 
defined, as are the standard ordinal and predicate func- 
tions ORD, CHR, SUCC, PRED, ODD, EOF and EOLN. 
Additionally, the procedures HALT and POKE are de- 
fined as are the functions PEEK and USER. 

The compiler generates pseudocode (p-code) that is in- 


C n 


terpreted by the run-time system. The run-time system 
simulates the Pascal P-machine. For those unfamiliar 
with Pascal, this is a standard approach. The P-machine 
is a theoretical, stack-oriented machine designed 
specifically for execution of Pascal. This makes it possible 
to transport the compiler to another machine by writing a 
p-code interpreter for the new machine. 

The Lucidata run-time system allows automatic paging 
of the p-code file. In other words, if all of the p-code for 
your program does not fit in available memory, the run- 
time system reads it in pieces from a disk as required. 
Because of this feature, it is possible to run the compiler 
in 12 K bytes (plus 4 K or 8 K for mini-FLEX or FLEX). 

The manual describes this particular subset of Pascal in 
detail, then discusses the run-time system. This includes a 
description of how to use files. The memory requirements 
are discussed next. This includes how to estimate 
memory required for p-code, stack, and file buffers, and 
for the run-time system. The estimation of disk storage 
requirements is also discussed. The final chapters cover 
fine tuning of your programs and the run-time system. 
The customizing of the run-time system includes inter- 
facing your program to assembly language subroutines 
and support of non-FLEX-compatible peripheral devices. 

Five appendices are included. The first is the syntax 
diagrams for P-6800 Pascal. Next is a list of compiler 
error messages. Then there is a list of run-time error 
messages. The fourth appendix consists of sample pro- 
grams that demonstrate most of the system capabilities. 
These sample programs are also on the system disk so 
you can play with them. The last appendix is a biblio- 
graphy of further reading on Pascal. 

What you receive is a P-6800 Pascal compiler and 
run-time package, a good manual, sample programs, and 
excellent delivery. If you are running FLEX 2.0 or mini- 
FLEX, the Pascal system can be installed in a few minutes. 
The P-6800 package costs $150.00 from Lucidata, Oos- 
teinde 223, 2271 EG Voorburg, Netherlands. Their 
telephone number in the Netherlands is 70-862387. m 


TRS-80 ANALOG INPUT 


Analog to Digital Conversion System for the TRS-80 Computer 


FCUSIN 

your TRS-80 computer the 

ши “up measure алд control the 

SYSTEMS 

a Just plug the THS-80 SET! 

your keyboard or expansion 

Interface to get 16 channels of analog 

input. бегам terminals are provided 

for each channel so you can hook up 

pots, joysticks, thermometers, light 

probes, or whatever appropriate 
sensors you have. 

Each of the 16 analog inputs, in 
the rangs of O to ‚12 volts, is 
converted to а number between © аға 
255 (20 millivolts per count). 


BE 
Software 15 included. әлі атаа 
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TRS-60 SETI 


| -AlMt& = 16 ANALOG IMFUTE.8 BIT& 100 MITADSEC 


1-TAS-BOMOD = ТАБ $0 TO HMAC INTERFACE 


1~CABLE A24 ~ 24 INCH INTERCONNECT CABLE 


_ MANIFOLD MODULE - SCREW TERMINALE 
1- MANMOO! FOR INPUTS, REFERENCE, GROUND 
1-РОМП - POWER MODULE 


ТЯ$-@0 SETio lor 1310 VAC $295 
TRS-BO 5Е Из lor 230 VAC $305 


Geer direct ar cantect your Кел) aompeber store 


CEL TUT microCOMPUTER, Inc. 
POCONO ROAD 
BROOKFIELD, CONNECTICUT 08804 


TEL: (203) 775-9659 TWX: 710-456-0052 


VISA AND М/С ACCEPTED- SEND ACCOUNT NUMBER, EXPIRATION DATE AND SION ORDER. 
АС $3 PER ORDER FOR SHIPPING а HANDLING - FOREIGN ORDERS ADO 10% FOR AIA POSTAGE. 
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Order the 
professional's 
choice. 


UCSD Pascal. 


The Pascal everyone is talking about is UCSD 
Pascal... with over 10,000 users and growing. The 
fully developed Pascal is available with support 
from a professional software company. Implemented 
on most major microprocessors. 

Not just another compiler, but complete 
development software — from operating system to 
screen-oriented editor. Language extensions for 
systems development and commercial applications 
programming. 

Program portability that allows programs written 
оп опе microcomputer to run without recompilation 
on different microcomputers. This protects your 
software investment... without restricting your 
hardware options. 

If you have CP/M® visit your local computer 
store or order below. System supplied on single- 
density, soft-sectored, 8" floppy disks and requires 
48K of contiguous RAM. For other systems call 
us or write for more information. Telephone orders 
accepted with Master Charge or VISA. 


БОЇ Әт 


MmicROSYSTeMms 

а SUBSIDIRAY OF SOFTECH 
9494 Black Mountain Road ° San Diego * CA* 92126 
TEL: (714) 578-6105 “ TWX: 910-335-1594 


CP/M зв a registered trademark of Digital Research Corporation. 1.51-11 is a 
trademark of Digital Equipment Carporation. UCSD Pascal is a trademark of the 
Regents af the University of California. 


И 1 

[] Yes! Rush me a complete UCSD Pascal system 
for my CP/M® based microcomputer. A check [ 
or money order for $300.00 is enclosed. I have 
а _ 0: 


[1 Send me more information about UCSD Pascal. 
Versions are available for systems using the 


following microprocessors: LSI-11™ 6502, 6800, 
| 56809,9900, 780 and 8080/8085. | 


1 [] Send me only the complete set of documentation | 
for UCSD Pascal. А check or money order for 
i $37.00 is enclosed. 


O Send distributor information. 


Name 
| Company ж РА 

Address 

City —= 
| State/Zip 
| M/Cor visa + Exp. Рае 


Mass. and Calif. residents enclase applicable sales tax. B-3 һ 
" å ПШ ПШ 2. Bg И n D ЖШ ЖШ 


Circle 120 on inquiry card. 


Circla 122 on inquiry card. 


Circle 121 on inquiry card, 


WE CARRY — 


* CROMEMCO 
* NORTH STAR 
* VECTOR GRAPHICS 
* THINKER TOYS 
• NEC 
* CENTRONICS 
* INTERTUBE — $750.00 
e SERENDIPITY 
e SOROC — $775.00 
е TEXAS INSTRUMENTS 


Professional A/R, A/P, Ledger, Payroll, Medical Billing soft- 
ware with customization available. Send for our catalog — 
Send for quote. 

Call for quote. 


SARA-TECH 
COMPUTERS 
P.O. Box 692 
Venice, FL 


APPLE • CENTRONICS е TEXAS INSTRUMENTS 
HORIZON * VECTOR GRAPHIC е CROMENCO 
* RADIO SHACK * НР = 7 ФЛРОЦ5» SOROC 
* OSI * SWTP = М № 

PET • DIABLO Á 

* HEATH e Р 

DEC e РЕТ «ё 

e WANG „= 


| Cover Craft Dust Covers protect your hard- 
| ware and your investment. Save mainte- 
nance, downtime and look great. Our Dust 
Covers come in hundreds of sizes each cus- 
tom designed to fit a particular model of termi- 
nal, CPU, Line Printer, Floppy Disk. They're a 
proven way to help eliminate dust and dirt 
accumulation, improve system reliability and 
save many times the cost in reduced mainte- 
nance and downtime. What's more, your 
satisfaction is 400% guaranteed. 


Cover Craft Dust Covers are available from | 


your local computer retailer 
or contact Cover Craft. $6.95-$ 9.95 | 


Can you afford to wait any longer? 


| COVER CRAFT 


mé Р.О. Box 555, Amherst, NH 03031 
Telephone (603}889-6811 


= J 
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DYNACOMP 


Apple II Plus 
TRS-80 (Level II) 
North Star 


Quality software for: 


All software is supplied with complete documentation which includes clear 
explanations and examples. Each program will run with standard terminals (32 
characters or wider) and within 16K program memory space. Except where 
noted, all software is available on North Star diskette (North Star BASIC). 
TRS-80 cassette (Level 11) and Apple cassette (Applesoft BASIC]. These pro- 
grams are also available on PAPER TAPE (Microsoft BASIC). 


FLIGHT SIMULATOR 

tas described in SIMULATION, Volume 11) 
A realistic and extensive three-dimensional simulation of take-off, flight and landing. 
The program utilizes aerodynamic equations and the characteristics of a геа! airfoil. 
You can practice instrument approaches and navigation using radials and compass 
headings. The more advanced flyer can also perform loops, half-rolls and similar 
aerobatic maneuvers. 


Price: $17.95 postpaid 


SIMULATION, Volume 11 (BYTE Publications): $6.00 


VALDEZ Price: 514.95 postpaid 
А simulation of supertanker navigation in the Prince William Sound and Valdez 
Narrows. The program uses an extensive 256X256 element radar map and employs 
physical models of ship response and tidal patterns. Chart your own course through 
ship and iceberg traffic. Any standard terminal may be used for display, 


BRIDGE 2.0 Price: $17.95 postpaid 
An all-inclusive version of this most popular of card games. This pragram both BIDS 
and PLAYS either contract or duplicate bridge. Depending on the contract, your cam- 
puter opponents will either play the offense OR defense. If you bid too high the com- 
puter will double your contract! BRIDGE 2.0 provides challenging entertainment for 
advanced players and is an excellent learning tool for Ihe bridge novice, 


HEARTS 1.5 Price: $14.95 postpaid 
An exciting and entertaining computer version of this popular card game. Hearts is а 
trick-oriented game іл which the purpose is not to take any hearts or the queen оѓ 
spades. Play against two computer opponents who are armed with hard-1n-beat play- 
ing strategies. 


DATA SMOOTHER Price: $14.95 postpaid 
This special data smoothing program may be used to rapidly derive useful information 
from noisy business and engineering data which are equally spaced. The soltware 
features choice in degree and range of fit, as well as smonthed first and second 
derivative calculation. Also included is automatic plotting of the input data and 
smoathed results. 


FOURIER ANALYZER 
Use this program {о examine the frequency spectra of limited duration signals sampled 
al equal intervals. The program features automatic scaling and plotting of the inpul 
data and results. Practical applications include the analysis of complicated palterns in 
such fields as electronics, communications and business. 


MAIL LIST I Price: $18.95 postpaid (available for North Star only! 
A many-featured mailing list program which sorts through your customer list by user- 
defined product code, customer name or Zip Code. Entries to the list can be con- 
venienily added or deleted and the printout format allows the use of standard size 
address labels. Each diskette can hold approximately 900 entries. 


MAIL LIST SERVICE 
DYNACOMP can provide you with a customized mail list service. Your customer 
patient records are placed in a master computer file and you are provided with ad- 
dressed, self-adhesive labels for your mailings. These labels may be sorted by name, 
Zip Code, date, or other identifiers. Write for further details and a price schedule. 


TEXT EDITOR I (Letter Writer) Price: $14.95 postpaid 
An easy to use, line-oriented text editor which provides variable line widths and simple 
paragraph indexing. This text editor is ideally suited for composing letters and ік quite 
capable of handling much larger jobs. 


GAMES РАСК 1 Price: $10.95 postpald 
Seven entertaining games for less than a dollar a kilobyte! Play CATAPULT, CRAPS, 
SWITCH, HORSERACE, SLOT MACHINE, BLACKJACK ала LUNAR LANDER. 
This is an excellent way to introduce your children to computers. 


АЙ orders are processed within 48 hours. Please enclose payment with order. ЇЕ paying by 
MASTER CHARGE or VISA, include all numbers on card. Foreign orders add 10% for 
shipping and handling. 


Write for detailed descriptions of these and other programs available Нот DYNACOMP. 


DYNACOMP 
P.O. Box 162 VISA | 
© Webster, New York, 14580 = 


New York State residents please add 7% NYS sales tax. 


master charge 
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Price: $14.95 postpaid | 
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The Direct Impact of 
the Computer 


Richard 5 Shuford, Editor 


Some years ago, I was doing volunteer work for a non- 
profit organization. Late one evening we were preparing 
an important newsletter for mailing the next day. We had 
used a computer at Lenoir-Rhyne College, where I was a 
student, to prepare our adhesive address labels. We had 
pasted on all the labels when we found that our rubber 
stamp that said "ADDRESS CORRECTION 
REQUESTED" had been lost. 

Groaning over our misfortune, we were just about to 
begin the time-consuming task of writing this message on 
every envelope by hand, when I had the following 
thought: the computer printed the address labels for us; 
why can't it print this simple message? 

I began to consider how the job could be handled using 
the computer facilities available. Adhesive labels were 
too expensive to print the message on and then affix to 
the envelopes. But wait, perhaps we do not have to use 
the labels. Could the computer printer print directly on 
the envelopes? 

А time-honored principle is that if there is a simple test 
to be made, make it. So I gathered up several newsletter 
envelopes and hastened to the college's academic com- 
puter center to try it. 

The particular printing peripheral I had in mind was a 
Centronics Model 101A, high-speed, serial character 
impact printer, which we loosely called a "line printer." 
This Centronics machine prints dot-matrix characters by 
driving a column of print pins into an inked ribbon held 
before the paper as the print head moves horizontally. 
(Many other printers also work in this manner.) The Cen- 
tronics printer has a paper-thickness adjustment, which 
soon became important. 

The Centronics printer was attached to a minicom- 
puter timesharing system. I logged into the system, and 
quickly wrote a BASIC program. After a brief period of 
experimentation, ] saved my program, logged out, and 
dashed back to the other late-night envelope-stuffers to 
report success. 

I led a disbelieving troop of workers carrying stacks of 
envelopes back to the computer room to see how I was 
going to save them a lot of work by letting the machine 
do some. My demonstration worked like this. 

I logged іп and called up the BASIC program І had 
written for my experiment. This program is shown in 
listing 1. I typed "RUN" on my terminal, and with one 
hand held a newsletter envelope carefully inside the print 
position of the Centronics printer, just behind the ribbon. 
Ав the others crowded around to see what I was doing, I 
hit the carriage return key on the terminal with my free 


hand. The print head buzzed and moved across the enve- 
lope. I held up the letter, and all could see that 
"ADDRESS CORRECTION REQUESTED" was plainly 
printed on it in dot-matrix characters. 

Well, we set up an assembly line to insert envelopes 
into the printer and then to stack them. We found that 
using the computer printer actually was faster than using 
the rubber stamp, but I do not recommend buying a com- 
puter if you can get by using a rubber stamp under nor- 
mal conditions. The computer did allow us to get our 
mailing out on time. (Later on, of course, it was not so 
much fun to pay $0.25 for every corrected address that 
came back, but we got our mailing list updated). 

If you want to try to use this rubber-stamp simulator, 
observe these points. The print head can move very fast, 
and you can hurt yourself if you are not careful as you 
hold the paper inside the printer. You have to be sure to 
hold the paper in the right place. With the Centronics, the 
right place is approximately 5 cm (2 inches) to the right of 
the print head's rest position, behind the ink ribbon. Tim- 
ing is not critical with this program. Note that the pro- 
gram requires that you press the return key before it will 
print anything. There is no rush to insert the paper into 
the printer, since you just hit the key when you are ready. 

Finally, note that the paper-thickness adjustment is 
fairly critical for printing on an envelope that has a 
newsletter in it. Adjust carefully, so that the print head 
neither shreds the envelope, nor fails to print, nor jams 
and becomes damaged. 

The moral of this story is not that rubber stamps are 
obsolete. Rather this: a general-purpose computer system 
is exactly that—general purpose. If you buy a computer 
to assist you in keeping up with your tax records or the 
like, that is fine. But don't forget that the program deter- 
mines the function of the computer. The next time you 
have a problem, whether simple or complex, perhaps the 
computer can help you with it. 


Listing 1: А BASIC program that uses a computer equipped with 
an impact printer to simulate a rubber stamp in printing a simple 
message many times. 

Line 10 determines what message is printed. Lines 20, 30, and 
40 print the message on the terminal for verification. Line 50 is 
used to give the human operator time to put the paper inside the 
printer in the correct position. The computer will not output the 
message to the printer until the operator presses the return Rey 
in response to the INPUT statement in line 50. Variable B$ is 
merely a dummy variable. 

The LPRINT statement in this version of BASIC causes out- 
put to the line printer. The ТАВ(10) function causes 10 spaces to 
be printed before the message. Line 70 causes the program to 
loop indefinitely. Execution must be terminated by some means 
provided by the system. Such a means could be typing control- 
C, pressing a Break key, or hitting a Reset switch. 


S REM RUBBER STAMP SIMULATOR 
6 REM USE WITH COMPUTER IMPACT PRINTER 
10 АЗ = "ADDRESS CORRECTION REQUESTED" 
20 PRINT "HIT 'RETURN' KEY TO PRINT" 
30 PRINT A$ 
40 PRINT "WITH PRINTER." 
50 INPUT B$ 
60 LPRINT TAB(10); A$ 
10 GOTO 50 
99 END Ш 
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SAVE „орон, TRS-80 


The largest family 
of disk drives from 
the largest supplier, 
drives come 
complete with 
power supply and 


cabinet. i 
TF-Pertec FD200. 40 track, use both sides 
TF-3 Shugart 54400, 35 track, some as tandy .............. $389 
lz 15.1. X ШИЕ, ...........................<......; $379 
TF-70 Micropolis, 77 наск with 195K of storage ............ $639 
TDH-4 Ошо! sided drive, 35 track ....... eee $499 


* MAXI DISK * 


Мах Disk 1 10 Megabyte Hard Disk with 5 fred. = $6299 
5 removable wilh controller mtn 
Maxi Disk 2: 10 Megabyte Шы: ,.,. 55349 


Winchester Technology... -eee rrre etti 
new DOS* и": 


‚ 77 tacks of Storage includes 


PRINTERS 


DP800 Anadex, 80 column. 112ср5 .................-..,. $950 
FP TINGS ЖЕР; ...2.....-5...................: 54099 
Ta Ee gg В оскол. ее аа exeo «>з... $950 
LP?7BO Centronics ЖЖЮО-1................................ $4495 
Ci ee Lee ehe ees ааа вн PUT ee pene $1759 
ІРЛЕ Genio ЮО ccc. fees terse ewes ито $1995 
УИ EE Lou oues reae tr ware sweet $2495 


NEW! LINE PRINTER 
BASE 2 


Base 2 Printer 80, 132 COl. graphics 


ылы VPE. oe on Lecce: $599 


* DRIVES FOR ANY MICROCOMPUTER x 


Does not include power supply & cabinet. 
MOD 1 DISK DRIVES NOW AVAILABLE 


rl. zat! ТЕР C ж IR uu lis Зе 282 
Perec FD250 (dual һеса)............................... $399 
Shuger ЗАЯСО (unusBd) ................................ $286 
NM NEN orcusce ТРИЕСТ СУ ТИРАТ" $479 
ағыл МН MEER Ec ТОЛЕ Ж 5279 
ПР поме $349 


SOFTWARE 


New DOS: with over 200 modifications and 
corrections to TRS-DOS 


Disk Drive Alignment Program 
Roda Dota Base Program 
Electric Pencil 


ALL PRICES CASH DISCOUNTED. FREIGHT FOB/FACTORY 


hinc 
TECHNOLOGY 
INCORPORATED 


3304 W. MacArthur 
Santa Ana, CA 92704 
(744) 979-9923 


pparat, Inc. 


7340 E. Princeton Ave. 
Denver, CO 80222 
(303) 758-7275 
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TERMINALS 


FROM TRANSNET 
PURCHASE FULL OWNERSHIP AND LEASE PLANS 


PURCHASE PER MÜNTH 
PRICE 12 М05. 24 М05. 36 MOS. 


$1,695 $162 $90 $51 
1,295 
2,295 


DESCRIPTION 


LA36 DECwriter ЇЇ 
LA34 DECwriter IV 
LA120 DECwriter III KSR .... 
VT100 CRT DECscope 1,895 
VT132 CRT DECscope 2,295 
0780/1 DATAMEDIA CRT .... 1,895 


11745 Portable Terminal .... 1,595 
11765 Bubble Memory Terminal rp 


220 
182 
220 122 
182 101 
153 85 
268 149 
182 101 
2,195 210 117 
1,595 152 

875 84 47 
QUME Letter Quality KSR ... 3,195 306 170 115 
QUME Letter Quality RO .... 2,795 258 149 101 
HAZELTINE 1410 CRT 84 47 32 
HAZELTINE 1500 CRT 115 64 43 
HAZELTINE 1552 CRT ...... 124 69 47 
DataProducts 2230 Printer .. 7,900 791 421 284 
DATAMATE Mini Floppy 1,750 158 93 63 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 


ACCESSORIES AND PERIPHERAL EQUIPMENT 


ACOUSTIC COUPLERS e MODEMS e THERMAL РАРЕН 
RIBBONS e INTERFACE MODULES e FLOPPY DISK UNITS 


PROMPT DELIVERY е EFFICIENT SERVICE _ 
| TRANSNET CORPORATION 
1945 ROUTE 22, UNION, N.J. 07083 
| 201-688-7800 
NO FRILLS! NO GIMMICKS! JUST GREAT 
MAIL ORDER ONLY 


TWX 710-985:5485 
HAZELTINE 


122 
101 


TI810 RO Printer ,895 
TI820 KSR Printer 
TI825 KSR Printer 


ADM3A CRT Terminal 


DIGITAL SYSTEMS 
Computer , 
Double Density 
Dual Drive .. .. 


TELEVIDEO 


‚. $4345.00 


1500(Kit) .. . 
CENTRONICS 
779-2 . 995.00 
700-2 1350.00 | 
703 tractor ......... 2195.00 | 
Micro Printer 195.00 
730 975.00 
МОНТН5ТАН 
Horizon | assembled.. 1629.00 
kit. 1339.00 
Horizon |! assembled. . 1999.00 
i 1599.00 


1149.00 


CROMEMCO 
System lii $1000 off . . 


TEXAS INSTRUMENTS 


4990.00 


810 Printer 
ATARI 800 
ADDS Regent 25 


Optima Cabinets (New) 
5" Scotch Diskette Box/29.95 
8" Scotch Diskette... . Box/34.95 


TELETYPE CALL 


Мод 43 .. 


INTERTEC 
Superbrain 


. 995.00 
2495.00 


Most items in stock for immediate delivery. Factory-fresh, sealed cartons. 


DATA DISCOUNT CENTER 


Вох 100 135-53 Northem Blvd., Flushing, New York 11354, 212/465-6809 


N.Y.S. residents add appropriate Sales Tax, Shipping FOB М.Ү 
BankAmericard, Master Charge add 3%. COD orders require 25% deposit 
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. 2433.00 | 


1595.00 | | 
795.00 | 


‚99.95 


Technical 


Cutting the 
Gregorian Knot 


Myron Pulier MD, 101 Cedar Ln, Teaneck NJ 07666 


Program development is more an artistic process of 
playful reshaping than it is an analytic process of sys- 
tematic logic. This proved true in a search for an efficient 
way of handling dates in computer programs. 

Using dates in Julian day-number form simplifies 
manipulation of date information. For example, if the 
Julian date of the calendar date January 1 is 1, then 
February 2 would be 33 and December 31 would be 365, 
or 366 on leap year. Clearly it is easier to store a single 
number than to wrestle with a number triplet like 9/8/79. 
Furthermore, the Julian concept makes finding the 
number of days between two dates a trivial process. 

Calculation of the Julian date is complicated because 
Roman legislators altered Julius Caesar’s orderly scheme 
by making the months uneven in length. This inspired 
Richard Grafton's famous table lookup. In the year 1570 
he wrote "Thirty days hath November, April, June, and 
September," etc. While there's no longer much danger of 
copyright infringement, Grafton’s method wastes 
memory space, rest his soul. 

According to Grafton the months with thirty days are 
the eleventh, fourth, sixth and ninth, which seems dif- 
ficult to convert into a formula. If only Grafton and his 
politician forebears had given the second month thirty 
days as well! We would then be close to the familiar se- 
quence 2,4,6,8,10, which can be calculated by the for- 
mula B — 2 x A. If we plot the numbers 2, 4, 6, 9, 11 as 
the first, second, third, fourth, and fifth numbers of a set 
(as shown in figure 1), all we need is a formula that 
threads a line slightly above the desired values for B. We 
can then throw away the fractional parts by truncating 
the resulting B value to an integer. In other words, we 
want a formula of the form: 

B = INT(CIxA + C2) (1) 

The determination of suitable values for the constants 
C1 and C2 may not be immediately obvious. An empir- 
ical method for finding C1 and C2 is trial-and-error 
substitution using the following BASIC program: 


110 INPUT C1, C2 

120 FOR А = 0 TO 13 

130 LET B = C1 + А + C2 
140 PRINT А, ПМТ (В }, B 
150 МЕХТ А 

160 СОТО 110 


I suggest you enter the above program on your own com- 
puter and try values for C1 and C2. 


C Compiler for CP/M’ 


New, and available now! An easily affordable compiler 
incorporating most of the features of the full C language. 


| BDSOFTWARE 
System requirements: CP/M and at least 24K of RAM 
Variable Types: char, int, unsigned 
Composite Types: arrays, structures, unions 
Pointers: to variables, structures, unions and functions 


Features: is a structured language, all functions (Programs) 
recursive, more powerful expression operators than any 
other von Neumann type language; allows free-formatted 
-— 5 close enough to UNIX** C to make conversions 
easible. 


Speed: On 2 MHz 8080, the statement 
for (1 = 1; i < 30000; i++} x = 5; 
takes about 4 seconds to execute. 

| Package contains: compiler, linker, library manager; standard 
| function library; sample source files include games, a 
terminal emulator with disk 1/0 plus the source for 
many standard library functions; BDS C User's Guide; 
Book—The C Programming Language by Dennis Ritchie 
and Brian Kernighan of Bell Labs. Price: $125 
Recipient of the Computer Lib Seal of Approval 
"CP/M i5 a trademark ot Digital Research Corp mem sei auis = D кеҙ- om manentes 
"UNIX за trademark ot Bell Laboratories ылғы Pi CUN, м dicil нь cli ч 


бы às BEE 


Lifeboat Associate 


2248 Broadway, New York, N.Y. 10024 (212) 580-0082 Telex: 220501 
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CP-80 COMPUTER 
CLOCK/CALENDAR 


(MN 


Мәнін; 
| Memmi MITT 


А Real Time Saving Device 
For Only $149.95 + Shipping Charge 


CP-80 FEATURES: 


Exact time and date on all computer printouts • Time and date not af- 
fected by computer shutdown * Time and date set by software * Func- 
tions as an elapsed timer * Compatible with all standard parallel ports 9 
Will maintain time and date on 115V AC or optional standby power 


SPECIFICATIONS: 

Attractive two tone blue and white cabinet • 514 x 2 x 8 In. • 4 year 
calendar • Optional standby power * Requires one input and outpui 
parallel port T TL. compatible and 115 VAC * 12 or 24 hour format 9 50 
or 60 HZ operation * All software and diagrams included 


TERMS: 
CHECK WITH ORDER * C.O.D. е VISA е MASTER CHARGE 


1427 Agnes Street 
CP Products 


Kansas City, Mo. 64127 
816-483-1000 


BATTERY-WRAP 


WIRE WRAPPING TOOL 


MODEL BW-2630 


POSITIVE INDEXING 
ANTI-OVERWRAPPING 


BITS AVAILABLE 
FOR AWG 26, 28 & 30 


BATTERY OPERATED 
LIGHT WEIGHT 


RB-20 TWO NI-CAD BATTERIES 


$10.75 


0. 


BATTERIES AND 
BIT NOT INCLUDED 


U.S A 

FOREIGN 
PATENTS 
PENDING 


OK MACHINE & TOOL CORPORATION 


3455 CONNER STREET, BRONX, N.Y. 10475, U.S.A. 
PHONE (212) 994-6600 « TELEX: 125091 


"MINIMUM BILLING $25 007 ADD SHIPPING CHARGE 52.00 г NEW YORK CITY Г STATE RESIDENTS ADD APPLICABLE FAX. 
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COMPUTER SPECIALISTS 


11 


15% Discount | . 
on | 
TRS-80's - | A 


B=Cl хА+С2 
AND ACCESSORIES , 
5 
FAST 100 cps Centronics 730 PRINTER.. $800.00 5 
HIGHLY RELIABLE LOBO DRIVES...$375.00 
4 
3 
MICRO MANAGEMENT SYSTEMS қ 
DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE. S.W. 1 
CAIRO, GEORGIA 31728 " 
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912-377-7120 


DEC LSI-11 
Components 


Dependable service 
at discount prices 

Domestic d 
and Export 


Mini | | 


Computer Suppliers, tne. 
29 Chatham Rd., Summit, N.J. 07901 
Since 1973 

(201) 277-6150 Telex 13-6476 


C Mini Computer Suppliers, Inc 
7 


1979 | 
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Figure 1: Fitting the numbers 2, 4, 6, 9, 11 to the straight-line 
equation В= С1ХА + C2. Given the sequence 2, 4, б, 9, 11, we 
can represent this in two dimensions by letting the horizontal 
axis represent the order of the number in the sequence (first, 
second, etc), and the vertical axis, the value of the number (2, 4, 
etc). Thus, the fourth number in the sequence, 9, gives the point 
(4,9) to be plotted. These numbers are almost, but not quite, on 
a straight line. But if we stipulate that the line can go through 
the unit line segments extending above each point, then the in- 
teger values can be obtained by truncating the values obtained 
with the INT function in BASIC. 


Playing around with this program shows that C1 can 
range between 2 and 2.5 if C2 is suitably chosen between 
—0.5 and 1, For example, setting C1 to 2.25 and C2 to 0 
gives the desired sequence of 2,4,6,9,11,. . . for INT(B). 

Now we can turn our attention to the irregularities in 
the Gregorian calendar. First, let us temporarily give 
February thirty days (remember that month 2, February, 
is included in the above sequence). Next, calculate the 
Julian values of the last days of each month in this altered 
year. The numbers are 31, 61, 92, 122, 153, 183, 214, 245, 
275, 306, 336, 367. (The extra two days in February give 
us a 367-day year). Can we find a formula that threads its 
way along the last days of each month? 

We have 367 days divided among 12 months. That 
comes to a new month about every 30.58 days. If we use 
30.58 for C1 in the program we wrote, we find that the 
output comes close to the sequence we want. À few 
ininutes of tinkering with C2 shows that 0.5 works nice- 
ly. The expression M-1 gives us the last day of the 


preceding month. Substituting the values for C1 and C2, 
and using (M —1) in place of A in equation (1) produces 
the equation: 


B = INT(30.58xM — 30.08) (2) 


А quick check with our BASIC program shows that we 
can get away with three bytes less with the following 
equation: 


В = INT (30.57x M — 30) (3) 


If we compensate for leap years and for the 28-day 
February, we have the following BASIC subroutine for 
computing the Julian date, Z, given the month, M, day, 
D, and year, Y. 


210 2 = МГ (30.57 *М – 30) + D 
220 IF M < 3 THEN RETURN 
230 IFINT(Y/4)*4- Y 

THEN Z = Z — 1: RETURN 
240 Z = Z — 2: RETURN 


Using the constant values we found for equation (3), 
line 210 calculates the Julian date of the end of the month 
preceding month M. Adding the day of the month to this 
produces a first estimate of the Julian date of the given 
calendar date. Line 220 says that if it is before March, we 
are done. Otherwise, in line 230 we adjust for a 29-day 
February if it is leap year (until now we were crediting 
February with 30 days), or for 28 days if it is not leap 
year. Let us forget about leap centuries for now. 

We can improve on this system. We have been defining 
the Julian date, Z, as the number of days since the 
previous December 31. To include information about the 
year, we can define a new type of Julian date, ), as the 
number of days elapsed since December 31 of some base 
year, say 1972. To calculate J, we first find Z, then add 
the days in each year between the present year and 1972. 
Years have an average of 365.25 days. If we try 365.25 
for C1 and 0 for C2 in our original BASIC program tool, 
we get the Julian dates of the last day of each year. Tak- 
ing December 31, 1972 as our base and the year, Y, in the 
form "yy" rather than “19yy” we modify equation (3) to: 


В = INT (30.57 x M — 30) 
+ INT (365.25 x (Y — 1 — 72)) (4) 


This may be rearranged to: 


В = INT (30.57 x M) 
+ INT (365.25 x Y — 26693.25) (5) 


bringing us to the new BASIC subroutine: 


310 J = INT (30.57 * M) + INT (365.25 
* Y — 26693.25) + D 


320 IF M « 3 THEN RETURN 
30  IFINT(Y/4)*4-— Y 

THEN J = J — 1: RETURN 
340 Ј=]-– 2: RETURN 


The above will return negative values for dates before 
December 31, 1972. 
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CONTROL THE WORLD 
THROUGH A EIA RS-232C PORT 


€ € 
we we M. 


AL! has designed а new control system that uses a standard serial port 10 communicate to over 

1000 output points and read aver 1000 input points Wilh ims system you can now control relays, 

lights, motors, D/A. and sense photo eyes, voltage. switches, A/D, keyboards and a lol тоға АП 

this control over a single RS-232C tink! All И lakes is a standard AS-232C port and one or more ALI 

mus mas. per your 1/0 requirement, Up 10 225 modules can be соппасіғд to a single БА 
. port 


The modules consist of an 1/0 CONTROL COMMANDER Бу ісе or in conjunction wilh ong ot Ihe 
specific 1/0 interface boards. Each 1/0 CONTROL COMMANDER has 8 TTL inputs and 4 TTL ош: 
а: plus all of the circuitry necessary for proper address decoding and communications timing 

п CONTROL COMMANDER is crystal controlled for highest accuracy and reliability Baud rate 15 
selectable from 150 to 9600 baud 
Vanous peripherals can бе pluaged into the 1/0 CONTROL COMMANDER to handle specilic 1/0 
lunctions ASSM KIT 
ПО CONTROL COMMANDER $149 $129 

* 8 TTL inputs 


ә 4 TTL outputs 
150109600 Baud 
е Crystal controlted 
RELAY INTERFACE 
е 4 2A, 120V AC relay outputs 
e 4 5V.120V AC or DC opto-isolated inputs 
UNIVERSAL t/O, KEYBOARD DISPLAY INTERFACE 
* Up to 16 character display 
* Up to 32 digits display 
е Up lo 64 individual inputs 
* Sense full ASCH keyboard 
e Up to 128 individual outputs 
ALPHA NUMERIC DISPLAY 
e 16 Alpha numeric displays 
* Mates with UVKD 
THUMBWHEEL SWITCH UNIT 
eB Pigits BCD inputs 
• 32 Bits TTL input 
ә Mates with UVKO 
As you can see from the above description, you can mix and match modules to meet your specific 
requirements АЙ this and more over а single RS-232C tink The above is only a briel summary of 
the available options 
TO ORDER CALL OR WRITE. 
‚ AL INDUSTRIES 
15 iy rely oot Trail, Oakland, N.J. 07436 
es (201) 337-2030 | 
*N J Residents add 5% sales tax е Dealers Inquiries Inviled - 


IGRO AID 


MICRO AID® is an educational computer package designed 
to free the teacher from much of the drugery inherent in testing, 
tracking, and grading students. 


FEATURING: B Quiz with instruction mode 8 Computer aided 
instruction with quiz mode ш Multi student participation 

8 Recording of student grades @ 3 levels of subject knowledge 
for individualized testing scores в Inventory build-up of test 
questions м Analysis of answers per student and entire class 

а Randomized questions rarely duplicating a quiz 8 Hard copy 
printed questions for major testing. 


NO TECHNICAL EXPERIENCE NEEDED: Teacher simply 
types in questions, answers, and explanations. MICRO AID® 
is designed as a plug-in, easy to use system with no technical 
background required. 


TEACHER IN FULL COMMAND: MICRO AID? is "menu- 
driven" in that it allows the teacher to select individualized 
teaching functions, perform an activity within a function, 
choose the number of questions to be on a quiz and sign on 
each student as he/she sits at the terminal. 


INEXPENSIVE & COST EFFECTIVE: MICRO AID® system — 
$9,900, includes 4 CRT keyboard terminals, CPU & printer, 
software, and instruction manuals. Software only, $750. In- 
struction manual only, $40. Write or call for detailed information. 


til MICRO INNOVATIONS CORP. 
420 LEXINGTON AVE., NY 10017 
|| (212) 687-3637 DEALER INQUIRIES INVITED 


EL 
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Listing 1: BASIC routines for converting between the Julian date 
and the calendar (month, day, year) date and for determining 
the day of the week from the Julian date. In Processor 
Technology BASIC, the multiple-line user-defined functions 
(ending with FNEND) are permitted; also, J$(A,B) is the sub- 
string of the unsubscripted string variable "J$", from Ath to Bth 
character. 


The world's most popular microcomputer, with 16K of 700 REMzz22222222z22z2222z2szzz.z»z62£222z22222::5- 
memory and Level 11 basic for only к= ыты mu 710 REN 
full 90 day Radio Shack warranty. We accept chec 
moneyorderorphoneorderswith VisaorMasterCharge. = E DATE HANDLING РАСКАБЕ 
(Shipping costs added to charge nitas э бе - РИИ оо. Кер МЕЗ = 
Disk drives, printers, __ SS a е нна TREREBERSEOUEZZEZENSGSSEZSS = 
Is, software 4 | | 759 REl----------------7-7-*-----------*?-'-----— 

sadip D. Pol "Lp A 760 REM. CALENDAR TO JULIAN CONVERSION 
name it, we've got it 770 REM 


780 КЕН .біуеп day, D, month, Н and year, Y 
790 REM.returns the nunber of days elapsed 
800 REM.since December 31, 190), 

810 КЕҢ----------------------------- --------- 
820 DEF FNJ(,M, Y) 

830 LET XsINT(30.52€MH)*INT(345.25*1-395.25) *D 
B40 IF M43 THEN RETURN X 

850 IF INT(Y/4)*4zY THEN RETURN X-i 

9860 RETURN X-2 


(Both Radio Shack & IJ 
other brands). Write | 
or call for our | 
complete price list. 


CES 


900 REM, JULIAN TO CALENDAR CONVERSION 

910 REM 

920 КЕМ, біуеп D, number of days elapsed since 
930 REM.December 31, 1900, returns day, D, 
940 REM.nonth, М, and year, У. 


760 LET Y318T(J/365.26)*1 


|| 970 LET DzJ*INT(395.25-345,25*Y) 
! 980 LET М2: IF INT(Y/A4)*4xY THEN LET Die! 
990 IF р›91-р1 THEN LET 0=9+01 
(| 1000 LET MsINT(D/30.57) , D3D-INT(30.579M): RETURN 
|| 1010 REM. 
{| 1020 КЕҢ-------------------------------------- 
TRS-80 PET S100 | ғ: rex. JULIAN COMPACTION 
4 


=.) 


APPLE KIM AIMGS 


ae 
= 
<> 
сл 
= 


REM.Biven julian, J, returns 2-byte 
REM. representation of J 


== а=. 
GL > 
«> <> 
ч © 
> < 
zi 
m 
Es 


INEXPENSIVE CONTROL SOLUTION FOR МІ 1080 DEF РИО) 
HOME SECURITY - ENERGY CONSERVATION ! 1090 LET J1s1INTCJ/2568): RETURN CHR(CJI) *CHRCJ-J14$254) 
GREENHOUSES - ENVIRONMENTAL CONTROL " 1100 FNEND 
INDUSTRIAL CONTROL - LABORATORIES 1110 REN 
WITH CLOCK AND CALENDAR || 1120 КЕЙ--------------------------------...-.. 
| 1130 REM. JULIAN EXPANSION 
CmC's «DAC syst includ interface to the BSA X-10 te | Med 
тС'з д system now includes an interface to the -10 remote " 
cantrol modules. These low-cost modules allow control over lamps, | 1150 КЕМ.біуеп J$, a 2-byte representation of a 


motors and appliances With the CmC X-10 interface your computer can 
control 256 separate devices. Lamps can be turned on or off, dimmed о! 
и brightened. Alarms, kitchen appliances. hi-fis, TVs, motors, pumps, 
М heaters and more can be put under your computer's control. 

Direct plug-in and software for most computers. 


includes a clock, calendar, digital inputs and digital outputs, Ё 


Circle the reader service number, call or write for our latest catalog. 
С CONNECTICUT microCOMPUTER , Inc. 
hn] 150 POCONO ROAD 
BROOKFIELD, CONNECTICUT 06804 
TEL: (203) 775-9659 TWX: 710-456-0052 
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1160 REM. julian, returns decimal value of julian 
1170 DEF FNJ1CJ$22256*A85CCJS (1,10) *45CC 802,20) 
1180 ВЕН 

1190 КЕН------------------------------------ = 
1200 REM. DAY OF ШЕЕК CALCULATION 

1210 REN 

1220 REM.Returns day of week (Sunday = 1) given 
1230 REM.the julian, J 


1250 DEF FNU(CJ) 
1260 LET Us(J*1)/2s RETURN INT((CU-INT(OD $741, 1) 
1270 FREND 


Now that we have a way of abbreviating the calendar 
date into a Julian date, we need a program for reversing 
the conversion. This is done by extracting the year, cor- 
recting for a 28- or 29-day February, then extracting the 
month to leave the day of the month as the remainder: 


410 Y = INT (J / 365.25 + 73) 

420 Z = J + INT (26693.25 — 365.25 Ү) 

430 01 =2:IFINT(Y/4)*4=Y 
THEN D1 = 1 

440 IF > 91 — DI THEN Z = Z + D1 

450 M = INT (Z / 30.57 ) 

460 D = Z — INT ( 30.57 * М) 

470 RETURN 


Line 420 computes the day of the year, Z. Then D1 is 
set to 1 if the year is a leap year, or 2 otherwise. Z is 
adjusted for the proper February length in line 440, if the 
day is after February. The month is extracted in line 460, 
leaving D, the day of the month. Unfortunately, the pro- 
gram above is wrong for New Year's Day after a leap 
year because the value for Y lags a bit. This can be 
managed by setting the divisor in line 410 to 365.26. The 
resulting inaccuracy will not cause trouble for thousands 
of years. 

You will see that selecting 1900 rather than 1972 as the 
base year will save two bytes each in lines 310 and 420 
and one in line 410. [Note: Astronomers calculate Julian 
day numbers using the date January 1, 4713 BC as a base; 
all historical dates become positive numbers. , . .RSS] 

If your version of BASIC handles character strings, it 
can compact each non-negative Julian date into two bytes 
of storage, which could speed input and output of dates 
by a factor of four. The following routine in Processor 
Technology BASIC essentially converts the decimal value 
of the Julian date to a base-256 number: 


510 Л = INT (J / 256) 
520 J$ = CHR(J1 ) + CHR(] — Л * 256) 


where CHR (J1) is the character with the ASCII code J1. 
Converting the string J$ back to a decimal value is done 
as follows: 


610 J = 256 * ASC (]$(1,1)) + ASC 
(J$(2,2)) 


where J$ (n, n) is the n-th character in J$ and where 
ASC(C$) is the decimal value of the ASCII code for C$, 
The two bytes in J$ can cover a span of 256x256/365.25 
= 179 years. 

The day of the week is readily calculated from the 
modulo 7 value of the Julian date. We can now reshape 
our programs into a compact and efficient package for 
handling dates between 1901 and 2080. 

As for leap centuries, Pope Gregory luckily decreed the 
year 2000 a leap year, although 1900 was not. Century 
years not evenly divisible by 400 are not leap years. 
Therefore, the routines in listing 1 will be wrong for dates 
before March 1, 1900, but are useful for most practical 
applications. м 
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PROFESSIONAL CP/M* SOFTWARE 


These are superb professional quality 
implementations usually found on larger 
computers. Thorough documentation 
accompanies every DataArt product so you 
will be “up and running” immediately. In 
addition, all packages are delivered with 
CRT drivers for your terminal. 


SOFTWARE Microsoft® Microsoft® 
PRODUCT f CBASIC COBOL 8ASIC 
@ Payroll $250 6500 $350 

@ Accounts Receivable 250 500 350 

Ф Accounts Payable 250 500 350 

€ General Ledger 250 500 350 

€ Bowting Secratary 350 350 350 

€ Program Chain Utility 95 95 95 

€ CAT Menager Utilities 250 250 250 

€ Data Communications contact us - many protocols available 


Accounting packages based on Osborne Publications. 

* CP/M ia a trademark of Digital Research Corporation. 

+ Many software packages also availabia for North Star 
Computers. 


“wiht solere is sd oam an 


DataArt Inc. 
21182 Lorain Road 


Fairview Park, Ohio 44126 
(218) 333-2232 


Use x,y Genesis 


Applesoft Subroutines for 
Apple ll graphs 


г FAJA ТІЛЕ ARGAZINE 12/11/74 
Si 


а h M e ü 
4 a 5 L 5 


EPESI ANY ТО СЕТ а MESSAGE ACROSS 18 


With x,y Genesis you'll have: 
smaller programs 
shorter programming time 
subroutines useful in any program 
periodic news on tips & applications 
a professional product 


At only $74.95 


Contact: 
FUTUREWORLD 
Dept. B2 
2514 University Dr. 
Durham, NC 27707 
(919) 489-7486 


Ask about our new business statistics software. 
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ST oT 


16K PROM boards. 

Ш PROM card has 2708-type memory 

Ш Quality board construction № 0-4 wait states 
Ш Address any 4K group to any 4K boundary 
№ Control up to 8 banks of memory № Fully 
assembled and tested № PRICE— $300 
(California residents add 6% sales tax) 


Expandable 5 MHz RAM boards. 
B—32K expandable RAM board uses ТІ 4044 
memory ll Runs at 5M Hz № Fast 250ns access 
time № Bank select № Address any 4K block to 
any 4K boundary lil Quality board construction 


PRICE—8K— $210; 16К— $378; 24K — $570; 
32К— $744; ӘК add-on kits— $162 
(Califorria residents add 6% sales tax) 


Call or write Artec for details 


3271 
ARTEC ELECTRONICS INC. 


605 Old County Ad., San Carlos, CA 94070 
Telephone (415) 592-2740 
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Operation Codes 
of the 8080, 8085, 
and Z80 Processors 


D Martin Harrell 
313 Hollyberry Rd 
Severna Park MD 21146 


Manual conversion between assem- 
bly language mnemonics and hexa- 
decimal object code can be tedious — 
particularly if much code is involved. 
However, the task does not have to 
be overwhelming. А conversion table 
helps immensely and is also a good 
training aid for novice programmers. 
It presents the entire instruction set in 
compact form, revealing useful pat- 
terns, and also inconsistencies. 


8080 and 8085 Operation Codes 
Operation codes for the Intel 8080 
and 8085 microprocessors are shown 
in table 1. The only difference be- 
tween the instruction sets for this pair 
is that the 8085 has two additional in- 
structions: the read-interrupt-mask 
instruction (mnemonic КІМ, hexa- 
decimal code 20), and the set-inter- 
rupt-mask instruction (mnemonic 
SIM, hexadecimal code 30). They 
allow the user to control interrupts 
and a serial [/O (input/ output) line, 
thus making them useful additions. 
The position of an 8080/8085 oper- 
ation code in the table does not give a 
reliable clue about the implied ad- 
dressing mode. Table 1 is generally 
organized according to the operands 
involved. Residing in the middle eight 
columns of the table (columns 4 thru 
B) for example, are the instructions 
for single-byte move, arithmetic, and 
logical operations. (Length attributes 
in this article refer to data, rather 
than instruction length, unless other- 


wise noted.) Regardless of the 
column, progression through the 
eight possible choices for the source 
(second) operand is always in the 
same sequence as the user moves 
down a column: registers B thru L; 
followed by memory reference; and 
finally, register À, the accumulator. 
Then, because each column has six- 
teen entries, the sequence repeats. If 
the arithmetic and logical instruction 
groups do not seem to conform to this 
rule, note that the first operand 
(always register À) is implied rather 
than stated explicitly. 

This same sequence is used for ad- 
vancing through choices for the 
destination (first) operand. In this 
case, however, progression is column 
to column from left to right, with 
each successive column containing 
two of the eight possible operands. 
The double-byte instructions also 
conform to this first-operand type of 
arrangement. Most of these appear in 
the first four columns of the table; 
however, the stack commands to 
PUSH and POP double-byte data are 
located at the far right in the top 
section. 

An apparent inconsistency appears 
in the middle of the table. Hexa- 
decimal code 76 is the instruction to 
halt the processor (HLT). Expected 
there instead is MOV M,M, the ор 
code meaning "move the content of 
the memory location whose address is 
in the H and L register pair into that 

Text continued on page 197 
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The Microcomputer as 
a Laboratory Instrument 


Turn your computer into 


Aspectrum analyzer, function generator. counter/ 
timer, DVM, storage oscilloscope, filter, phase 
sensitive detector, colorometer, data logger. pulse 
height analyzer, Fourier synthesizer, boxcar inte- 
grator, signal averager, waveform eductor, com- 
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TRS-80* PERIPHERALS 


15k MEMORY KITS © PRINTERS from 


DISK DRIVES 
40 tacks, with power 


supply & case ond cable 


VERBATIM DISKETTES 
DYSAN DISKETTES 


*3.00 
t4.60 


for TRS-80, APPLE, SORCEREB 


wljumpers and instructions 
OWE YEAR GUARANTEE!!! 


TAS-80 computers in stock!l 


CENTRONICS, INTREGAL 
DATA, NEC SPUEWRITER, 
TEXAS INSTRUMENTS. 
ALL AY GREAT SAVINGS!! 


We also carry APPLE, SURCERER, PET, SD SALES products. WE WILL ADT ВЕ UNDERSQLTD. 


ANDROID NIM 114.00 
mm robots that wink and respond. 
Excellent graphics and sound. 
STAR TREK Ш $14.00 


TRS-80 SOFTWARE 
UTILITIES 


NEWDOS + 394.00 
Enhanced 005. Costes many 
improvements over TRSDDS. 7 
useful utilities built m For 40 


BUSINESS 
GL, AR, AP, PAYROLL INTERAC. 
TIVE 313350, reparis mclude 


unbülad = invoices,  opan!/ciosed 
accounts, ageing, Triat balance, 


) Travel through the galaxy on the track usa also. income statement, balance sheet. 
puter of average transients. Enterprise and destroy kuingons. WEWOOS $40.00 Hoodies 200 accounts, 1750 
a — e $14.00 — 1 putei c ү 1 each $85 
; AIR RAID à Б tand alone of е іш 
We сап help with Real ume shooting gallery. i . $28.00 INVENTORY II . $99.00 
SARGON:CHESS $19.00 tests memory, disk drives, and activity listing, complete hsting, 
> А М ALOG | МТЕ R F AC ES Best chess for TRS 80 pnnter. $99.00 selected hsting, minimum quantity 
LIBRARY 100 . . $49.00 search, 1000 пет per disk 


MICROSOFT FORTRANt3125.00 


100 games, utilities, sad business СРМ $150.00 ALL ABOVE PROGRAMS 


ев аа Ши ара cme == 
| А à й y Michael Shraye 
ШУ ЗОРТИЛААР JE EE Momm. 


TRS 80 


E» BREADBOARDS 
Ш» TEXTS 
ІШ WORKSHOPS 


Write for complete information 


The above list is just a ле! summary of some of our most popular заболе. We hire a large safaction с} other 
software lor many uses and for many computers. Üocumeniation for sey сї our programs is syeilable on re- 
quest. № you have any questions, please сай. We would Еке to hear from you, 


TO ORDER, CALL OR WRITE: 


MIDWEST COMPUTER PERIPHERALS 


PO Box 437 2 Жы тией 


VISA WILMETTE, t 60091 | NEW YEARS | 
CAMBRIDGE DEVELOPMENT LAB ee mee Order Desk (8001 323-4335 | SPECIAL — | 
Q Info & IL residents 1 70% Discount оп | 
, 44 Brattie Street C 0 D 1312) 251-5028 | 80 Software orders | 
i — = ғ 2100 
= катарда, MA UTOR ^ TRS-80 is a Registered Trademark of Tandy Corp. Le 422 -=----=-- | 


ЭПИ и ПИ ИИИНИИИИИНИИИИИИ ИИН ИИ ИИИИНИНИИНІННЕНІННІНІ 
Жанин и ини | | и ии ТТ ТИП ИИ 


шиннии 


* COMPATIBLE 


used with or without existing НВ RAM 
without modification. Protection of 


HEAT 


DeG Electronic Developments Co. 
brings you a totally compatible, fully 


WAN WANN XV XY 


DG-32D 32KRAM FEATURES: 
Plugs Into Heath" НВ Computer. 


Ready to use. Fully assembled. tested 8. 


burned in. 


Operates with existing Heath" memory. 
Protected memory Output Buffers in the 


event of Address error. 
Utilizes popular 4116 RAM devices. 


Memory Address DIP switch changeable. 


Arranged as 4 Independent 8K Blocks. 


Low Power Consumption: Less than 6 watts, 


typical. 
Transparent Refresh. 


One year guarantee. 


Compatible with all current H8 peripherals. 
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assembled and tested 32K RAM for 
Heath* H8 computers. The DG-32D 
has less than 6 watts power con- 
sumption. This allows you to add a full 
32K bytes of Random Access Mem- 
ory without taxing or replacing your 
computer's power supply. Engineer- 
ed to plug-in and run without any user 
modifications, the DG-32D can be 


Heath* and НВ are registered trademarks of the 
Heath Corporation, Benton Harbor, Michigan. 


the memory output buffers is provid- 
ed in the event of assigning two 
blocks to the same address space. 
The DG-32D is the ideal answer to 
expansion of the Heath" H8 com- 
puter. . . Low power consumption, 
low price, high capacity, total engi- 
neering and exacting production 
methods. 


BURNED IN 16K MEMORY CHIP SET 
H88-H89 ................$89.00 


ORDERING INFORMATION: DG. 32D RAM available only trom DG Electronic Developments Co. Г.О, Box 

1124. 1827 South Armstrong, Denison, Texas 75020. Check, money-order, VISA or Master Charge. Phone 
orders accepted on charge orders NO СОЮ. Foreign orders add 30% Texas residents add 5%. For VISA 
or Master Charge orders сай 214-465-7805, $479.00 freight prepakd. Allow three weeks for personal 


checks to clear banks 


ELECTRONIC 
DEVELOPMENTS CO. 


М $479” 
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РОР D 
OUT DI 
SUI ANI ORI 
RST 16 RST 32 RST 48 
JC JPE JM 
SBI XRI CPI 
RST 56 


POP B 
JNZ 
ADI 
RST 0 
JZ 
EN 
ACI 
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Computer terminals, business systems, „ү рей le halen 6 ole le il ТТЫ 
lab components . . . they all need desks ЕЕ 
and enclosures. Thats what we're а! 
about. Computer Fumiture and Acces- а о аажы | Е ЕЕЕ 
sories offers a standard line of fumiture *lelelelelele 5|5|5|5|5|=|5| = 
suitable for a wide variety of applica- ail e е я ыш маймылды ы 
tions. Handsome, rugged, economical a ИРҸ 7 
furniture in all shapes, sizes and colors. с MF 5 ja " 
Basic models shipped from stock in =. x = = 
days, not months. And we're nice people : 
to deal with. What more could you P E ы 
ask for? H H : H 
d 2 x 


LXI D 
STAX D 
MVI D 
DAD D 
LDAX D 
MVI E 


MVI C 


F*A 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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ion to the hexa- 


The two instructions (RIM and SIM) 


ional consistency of the instruction set. 


Mnemonics of the operation codes of the 8080 and 8085 microprocessors arranged conveniently for convers 
task is aided by the organizat 


found only in the 8085 are indicated by shading. 


decimal object code. This 


Table 1 


Text continued from page 194: 

same memory location." The expect- 
ed instruction is effectively just a slow 
equivalent of the no operation (МОР) 
located at hexadecimal 00. Hence, its 
replacement by the halt command 
improves, rather than degrades the 
power of the instruction set. Still, I 
wonder why an otherwise empty spot 
in the table was not chosen — as was 
done for the two additional 8085 
instructions. 

The right quarter of the table main- 
ly contains program branching and 
data exchange instructions. Excluding 
the previously mentioned stack com- 
mands, none of these have explicit 
operands so the previously discussed 
organization is impossible. The mis- 
cellaneous nature of these instruc- 
tions also tends to prevent predictable 
order. 

Nonetheless, the op codes in this 
area have a consistent structural 
style. Most are arranged in com- 
plementary order, with mutually 
exclusive conditions placed in the 
same column, separated by eight 
rows. The group of return instruc- 
tions is typical. The unconditional 
return from subroutine command is 
hexadecimal C9. Starting immediate- 
ly above it and proceeding to the 
right, four of the eight conditional 
return instructions are found. The 
other four (the complements) are 
eight rows higher. 

The order in which these condi- 
tions appear is uniform from group to 
group. To determine that this is so, 
compare similar elements of the call, 
jump, and return groups. The uncon- 
ditional jump (JMP) instruction is a 
curious exception. Its expected code is 
CB, but it actually appears eight rows 
higher in the table. Such exceptions 
are few enough not to be bothersome. 


Z80 Operation Codes 

The Z80 is an enhanced version of 
the 8080. It runs faster, has twice as 
many general purpose registers, and 
has a much larger instruction set. 
Included as a subset in this instruction 
is the entire repertoire of the 8080. 
(This compatibility exists at the 
machine language level, but not the 
assembly language level; standard 
mnemonics and assembly language 
formats for the two processors differ 
considerably.) Thus, in hexadecimal 
object form, almost any program 
written for the 8080 will produce 
identical results when executed by a 


Circle 143 on inquiry card. 


P&T СР/М®2 unleashes the POWER 
| of your TRS-80 MODEL II 


Pickles & Trout has adapted CP/M 2, one of the world's most 
popular operating systems, to the TRS-80 Model Il and the 
result is spectacular: 


e 596K bytes of usable stor- * Full access to both serial 
age at double density ports and parallel printer 
e Runs both single and double port 
density disks with automatic è Fully software 
density select mable serial ports 
e Single drive backup e Loads an 18K Basic in 2.5 
* Multi-drive software can run seconds 
on a 1 drive system * Full compatibility with exist- 
е Operates with 1, 2, 3, or 4 ing CP/M software and ap- 
drives plication packages 
ө Full function CRT control * Full set of 7 CP/M manuals 
е Type-ahead buffer for key- plus our own for the TRS-BO 
board input Model II 


program- 


Introductory price: $175 


Prepaid, COD, Mastercharge or Visa orders accepted. 
Shipping extra. California residents add 696 sales tax. 


PICKLES & TROUT 


Р.О BOX 1206. GOLETA. СА 93017, (805) 967-9563 


TRS-80 is а trademark of Tandy Corp. 


pegs 
TROUT 


CP/M is a trademark of Digital Research Inc. 


NEW PETS* - OLD PETS* 


NAIL* has programs for alt of them Whether your РЕТ” is the original BK, or the original 8K wilh an 
expanded memory. or the new 16K or 32K full keyboard machina, NAIL has programs for you Неге аге 
the latest NAIL programs for the new 16K and 32K PETS with PET floppy disk units; SYS32000'" (for new 
32K PET) SYS16000'" (lor new 16K PET) These machine language Systems are available for immediate 
shipment on disk, tape, ог PROM Once loaded from tape or disk, те System remains resident and 
undisturbed until power 15 lurned off Immediately at your command are the following 22 functions: 


(1). Load machine language program from disk. (2). Load machine language program 
пот tape. (3). Save machine language program on disk. (4). Save machine language 
program on tape. (5). Dump BASIC program on tape for later appending. (6). Dump 
BASIC program on disk for later sppending. (7). Append BASIC program from tape. 
(B. Append BASIC program trom disk. (9). Renumber BASIC program with standard 
beginning line number and increment. (10). Renumber BASIC program with custom 
beginning line number and increment. (11). Display contents of registers. 
(12). Display memory. (13). Execute machinelanguage program starting at address in 
program counter. (14.). Execute machine language program beginning at address 
given. (15). Exit to BASIC. (16). Compact BASIC program, removing all unnecessary 
spaces. (17). Eliminate from BASIC program range of line numbers given. 
(18). Display directory for disk drive #0. (19). Display directory for disk drive #1. 
(20) Trace execution of BASIC program. (21). Tum off Trace. (22). Нвір. 


A NEW DIMENSION IN PROGRAMMING STYLE 


By using the above Systems, you will develop a new and powerlul programming style. Ғогвхатрів, уси 
can build up a library of powertul subroutines from your BASIC programs. Use the Eliminate function ta 
remove all of the BASIC program except the subroutine you wish to isolate. Then, with the ranumber 
tunction, you can give this subroutine a distinctive set of line numbers Now, with the Dump command, 
you store this subroutine on your disk reserved for your library. Eventually you will have a large selection 
о! subroutines from which 10 draw. Now, whan you write anew BASIC program. you can simply drop іп 
any of the subroutines from your library with the Append command. Use the Directory commana ta 
review your library on disk Both the System and your BASIC program remain undisturbed as you review 
the contents of your disks. The subroutine can be placed anywhere you мапі it; at ihe beginning, ai the 
end or any place inbetween You do this by ranumbering the BASIC program in the machine, and when 
the subrouline 15 Appandad, И 15 automatically merged with the program already inthe machine, with ail 
line numbers in proper sequence. Now you can renumber the entire program, then Compact it 10 save 
memory, and then turn on Trace lo watch it execute line by ипе with each line number shown on the 
screen as И executes 

SYS32000" tor the new 32K PET - SYS16000™ for tha new 16K PET - $100 on disk or tape. $200 far PROM 
which plugs іп to the PET НОМ expansion socket 

For complete descnplion of ttus and other programs, write for catalog #342 


NAIL, Box F, Mobile, AL. 36601 


“БЕТ is в trademark of Commodore Business Machines NAIL. SY532000 and SYSIBOOO are trademarks ol 
National Artificial Intelligence Laboratory © 1979 NAIL 
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You Don't Have 
To Be A Genius 
To Own The 
Нате Computer 


a4» lexas Instruments = = 
«Home Computer тән 


Baan Speech Dicl 5 i “4 OR p pue 
Modem 292845, ИВ 
Thermal Prinlàr 399.95 | 


AS 232 Interface 224.05 


Disk-Conlrollar 289.98 Етек 
Disk Orive pii 2 eeu utn "ше? р а : 
Joystick (pint) LE DALA T т мон J 
[ual Cassette Cable 15.95 $ МАЛТА AVE 
Video Graphs 19.95 $ im 


tariy Learny Fun 29 95 % . 

Begining Grammar 29.95 "s ms 
Eady Rey & Spch бий 5495: á түрі 
ШІ» 29.95 { : тн 
Home Financial Decisions D = Е a tis 
Football : ce" 
Physical Filiiess 29 ds В i MAMJIAVOND AVG 
Household Budget Mgr 44.95 ии egre pep ttm 
Tax /inyast Rec Кр 69.95 $ ананан: 
Investment Analysis 54.85 
Persorial Record Keeping 49 95 
Stabstics 54 95 


(The genius is 
built in] 


Мнјео Се 69 95 

саа ae E A Send $1.00 tor 12 paga Color 
C 

Speech Symhesizer 149.95 | Brochure. (Relundable with 

latina! Emulator 44.95 | your TI-99/4 order.) 


"rtp CE ен i 1 
жасы а" ж. еШ 
Lets Sc 
т. 
a 
мн ма ма ШЕШ ШЕШ ШЕШ ШЕШ ПЕШ ШШ ПШ ШШ E rnm 


i Superior color, music, sound and graphics-- 
anda power ful extended BASIC—-a11 built in. 


§ Plus a unique, new Solid State Speech Senttiediuer. | ORDER NOW Jj 
ЫЫ Л. oe | 
1317 Е. Colorade * Up to 72K total Retail Price $1150 
мы | memory capacity черүү. Price 
ORDER TODAY 
t Store Hours | lues -Fn 10AM lo 6PM capability c 25) 
Sal GAM to SPM Closed Sunday & Monday ТЕ А 
| 20% deposit required on 2.0.0. orders Buiit In equation 


* 16-color graphics 


calculator 


В Creth Tt моту Ман ТЕ Мазин Сте - 
СА тесть 400 57. назын ӘРІП озне Од: U S А | Delivery subject to product 


ДБАТІЗҒАСТІОМ GUARANTEED OR YOUR MONEY BACKI @¥ailabilily by manufacturer, 
БЕН БЕН БЕН БЕН ШЕН 


ШЫЙ ШШ ШП ші 
ЇЧ?Ч Factory Direct Sales 


ШШ БЕН БЕН БЕН БЕН ШЕН ШЕН RET DENN 
Puce subject 10 change мап notice — Retlunds quaranteed Copyright 


S-100 INTELLIGENT 
COLOR GRAPHICS BOARD 
CGS-808 


bus. "The 


= | 
tG ш E» | plu р. 


| Tt rec equ res Tem mory | 
end i - little software overhead: 


Features: 

в MC6847 video display. generator, БОЛА 8685. reltraprocessor. 

* Eight colors—green, yellow, blue, red, buff, суап, màgentá, orárige. 

* 11 programmable modes ranging from 64x64 to 256%192-in 4 and 1 colors. 
s МО mapped for true 5-100 compatibility. 


Software: 

е Firmware Pack 1--сіеаг screen, change mode, plot point, draw Ипе, alphanum- 
eric/semigraphic, read/write screen. 

* Firmware Pack lI—relative and absolute modes, ellipses, alphanumerics (two sizes), 
3D hidden dot. 

* Firmware Pack [ll—shaped ellipses, shaded polygons, chain lines, move point, move 
line, bar graph, expansion port driver, 


COS SOG EI T ИИ с ск, СУТ $125.00 
(Includes PC board, documentation, MC6847, MC1372, 8085 апа 2708 
with Firmware Pack Т) 


CGS-80BA (Assembled and Tested) Жака 55 ea iR nea я roo TC өзі чено гань вв { $399.00 
Firmware Pack Une. css қа, рне there ара von? NT 99.00 
Firmware Pack Ill een ene » eco a vie a^ c Fee Áo won р ee ale ae te зз коко i RR p у ж 99.00 
SubLogic 2D Graphics Driver «res sos ost np гота же кез ЗЕЕ о ооо зз,» е S 35.00 
SubLogic 3D Ягар сз Driver . . гака чире тн €w35 8542€ 9 5 ^ ъъ бота лыктар кто гт р ts PL. 30.00 


Phone Orders Welcome — Ма A — Add $3.00 for Shipping 5 Handling 


4 Л \ IN 


California Residents Add 596 Sales Tax — Col) or write fcr your free brochure. 


BIOTECH ELECTRONICS 
U 7 P.O. Box 485, Ben Lomond, CA 95005 
W/ (408) 338-2686 
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280. Because of the Z80's generally 
higher speed, software timing loops 
are an exception to this upward com- 
patibility feature. [Editor's note: 
There is also a slight difference in the 
operation of the parity Най... RSS] 

The similarities of the two instruc- 
tion sets can be seen by comparing 
corresponding positions of table 1 
and table 2. Table 2 is the basic con- 
version table for the Z80. For every 
valid 8080 instruction in table 1, its 
correspondent in table 2 produces 
logically equivalent results. The dif- 
ferences between the two instruction 
sets stem from the twelve positions 
unused by the 8080. These, which are 
clearly indicated in table 2, are used 
to greatly expand the Z80's capabil- 
ity. 

The Zilog Corp used the seven un- 
filled positions on the left side of table 
1 and the uppermost one on the right 
side to give the Z80 processor the 
ability to perform relative branching 
and to exchange the contents of its 
two sets of registers. However, the 
use of hexadecimal codes 20 and 30 
for two of the jump relative instruc- 
tions means that the 280 is not as 
compatible with the 8085 as it is with 
the 8080. 

The real expansion of the Z80's in- 
struction set over that of the 8080 is 
the result of the interesting use of the 
four other empty spaces in table I. In 
essence, the Z80 uses them as pointers 
to four additional 16 by 16 tables, 
thus increasing the number of possi- 
ble op codes by 1532. (The Z80 does 
not use most of these, but flexibility 
for future expansion is certainly 
there.) Had this innovative use of the 
unimplemented codes not been done, 
the Z80 would have been limited to 
256 different op codes, which is only 
twelve more than the 8080. 

There is a penalty for this flexibi- 
lity: all instructions in these expan- 
sion sets must be multibyte. The first 
byte identifies the appropriate expan- 
sion instruction set, after which, the 
second byte identifies the operation 
to be performed. Sometimes there is 
an additional third or fourth byte to 
provide data or addressing informa- 
tion. 


Shift, Rotate, and Bit 
Manipulation Instructions 
Consider these pointer instructions 
one at a time, All of the instructions 
which begin with hexadecimal CB are 
contained in table 3. All of the direct- 


RET P 

POP 

JP Рупа 
E 


CALL P,nn 
ОН n 
RET M 


PUSH HL 


SUB n 
RET C 


POP HL 
JP PO,nn 


s enam 


ЕСІТЕ ЕСТЕН ЕСТЕН 


Mnemonics of the operation codes of the 280 microprocessor arranged for conversion to hexadecimal object code. Corre- 


JP (HL) LD SP,HL 


‚пп | CALL PO,nn 


т no 
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AND B 
AND C 
AND E 
AND H 
AND L 


XOR L 


L 


, despite differences 


SBC A,E 
SBC A,H 
SBC A 


SBC A,D 


МЕ ЗИ 
SUB B 
SUB C 
SUB D 
SUB E 
SUB H 
SUB L 
SUB (HL) 
SUB A 
SBC A,B 


ton 


LD (nn),HL 
INC HL 


„н, 
LD HL, (nn) 
INC L 
DEC L 
LD L,n 
CPL 

Table 2: 
sponding posi 
the 8080 
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LD (DE),A 
ADD HL,DE | ADD HL 
LD A, (DE) 


First Nybble 


BLE Я 


E 


атадАқ puosag 


(вс),А 
DEC В 
D HL,BC 

LD A,(BC) 
C,n 
RRCA 


MEMOREX 
Floppy Discs 


Lowest prices WE WILL NOT 
BE UNDERSOLD! Buy any 
quantity 1- 1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 


100 Foothill Blvd. 

San Luis Obispo, CA 
93401. (In Cal. call 
(805) 543-1037 ) 
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16 K RAMS & RAM CONTROLLERS 


18 K X 1 DYNAMIC RAMS мкатїврз 
» 200 NSEC ACCESS/375 NSEC CYCLE TIMES 
* 18 PIN/TTL COMPATIBLE 
» ALL CHIPS BURNED IN AND FULLY TESTED 
в PRICE WITH DATA SHEET 
$68.00 ІМ QTY OF 8/THAT'S $8.50 EACH 


6800/6502 64K BYTE RAM & CONTROLLER SET 
MAKE 64K BYTE MEMORY FOR YOUR 6800 OR 65D2 
THIS SET INCLUDES. 
e 32 M5K 4116-3, 16K X 1. 200 NSEC RAMS 
a 1 MC3480 MEMORY CONTROLLER 
• 1 MC3242A MEMORY ADDRESS MULTIPLEXER 

AND COUNTEA 
* DATA & APPLICATION SHEETS PARTS TESTED 

AND GUARANTEEO 

5295.00 PER SET 


DYNAMIC MEMORY CONTROLLER мсзавог 
* GENERATES RAS/CAS & REFRESH TIMING FOR 
18K TO 54K BYTE MEMORIES 
* PRICE WITH DATE SHEET: $13.95 EACH 


MEMORY ADDRESS MUX/COUNTER mcszazap 
* MUX ADDRESS & REFRESH COUNTER FOR 16K TO 
64K BYTE MEMDRIES 
« PRICE WITH DATA SHEET: $12.50 EACH 


QUANTITY DISCOUNTS AVAILABLE 
Atl URDERS POSTPAID U.S FUNDS ON INTEANATIONAt 
ORDERS CHECK (IR MONEY DADEA VISABAWC ALSU АС 
CEPTED SEND ACCT ND. EXPIRATION DATE & INTEHBANK 
NU WITH SIGNED ORDER CALIF. RESIDENTS PLEASE АЦ) 
6% SALES TAX PHONE ORDERS (7141 Б32 4460 


MEASUREMENT SYSTEMS & CONTROLS, inc 
MEMORY DEVICES DIVISIDN 
867 NURTH MAIN ST ORANGE CA 32668 


' CASSETTE 
DUPLICATION 


TRS-80 (I & II), PET, APPLE, KIM, ATARI 


Quality software duplication is more 
than copying cassettes. Microsette du- 
plication uses a proprietary high speed 
duplicator designed specifically for 
computer program duplication. The fin- 
ished products are of consistent quality, 
guaranteed to load. Minimum order is 
100 with discounts for higher quanti- 
ties. Call (415) 968-1604 for details. 


MICROSETTE CO. 
475 Ellis Street 
Mt. View, CA 94043 
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ECONOMICAL STD BUS* PLUGBORDS mode instructions to shift or rotate 
FROM Vector (in either emn ita in 

| | чет 
MAKE SYSTEM EXPANSION AND wp ney aia 


contains the direct-mode instructions 
4610 for soldering or 4610-2 for wire wrap- 4610-1- Hi density, to set, reset, or test any bit in any of 
wire wrapping.Mounts ping. Mounts 35 16- wrap or solder.Mounts these bytes. All of these operations 
20 16-ріп DIPs or pin DIPs or combina- 59 16-pin DIPs com- have a length of two bytes. Interest- 
combinations. tions. pact, 47 spaced. ingly, there are more valid instruction 


combinations derived from the ten 
basic instructions in this table than 
there are in the entire 8080 set. 

Two features of table 3 are notable. 
The first is the absence of a "shift left 
logical" counterpart to the SRL com- 
mand group. The shift left logical 
counterpart is not there because it is 
not needed; the "arithmetic shift left" 
instructions in column 2 (һеха- 
decimal) accomplish this function. 
The use of the same general organi- 
zational rules indicated earlier for the 


Жсаға edge connector pins are connected to power Bare boards for total free- 8080 is the more important of the 
and ground buses per STD BUS convention. Tinned dom in component mount- two properties of this table. Such 
buses and pads for gasy soldering one side only, Ing. uniformity is a good aid in locating 


АП models һауе .042 holes on 0.1 inch grid. 4% x 6% x .062 plugbords, 28/56 nickel- . : 
plated gold flashed contacts on .125” centers, Card Extender 3690-16 available. instructions in this table. 


4610 - $18.95 4610-1 - $15.95 4610-2 - $18.95 3690-16 - $25.00 
Plus full supporting line of Card Cages, mating connectors, w.w. tools, terminals, DIP : 
Sockets. Available now thru AVID Distributors & Factory Direct, Indexed Instructions 


Prices subject to change without notice. Instructions beginning with hexa- 
50-1 со/мМмовек developed 


decimal DD are in one of two indexed 
classes of instructions. These use the 
IX and IY registers respectively in 
forming a data address. Those related 
to the former are depicted in table 4 
and its associated table 5. 

The analogy between tables 2 and 4 

and between tables 3 and 5 is striking. 
: The organizational patterns are iden- 
Self b Indexin | tical — even to the point of using the 
5 same expansion technique. They 
o t should be identical. Each of these 
Query ) СШ indexed instructions was formed by 
| replacing the (HL) operand of an 
equivalent register-indirect instruc- 
tion with the indexed notation 
(ІХ --d). Thus, every operation that 
can be performed in the register- 
indirect mode by the 8080 or Z80 can 
also be performed in the indexed 
mode by the Z80. 

The resulting positional equiva- 
lence between the two sets of tables is 
most helpful in determining the 
required hexadecimal code for the 
indexed instructions. Ап easy way to 
do this without having +0 refer to 
tables 4 or 5 is to first select from 
table 2 or 3 (as appropriate) the hexa- 
decimal code for the register-indirect 

j form of the desired operation. Then 
BOX 14694 place a DD prefix in front of this code 
SAN FRANCISCO 94114 if the operation was found in table 2, 


or a DDCB prefix, if found in table 3. 
Text continued on page 207 


719079 
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" - о | = о О о С 
Ы ЕЕ ЕЕЕ ЕЕЕ ЕЕЕ 
л a | fa ajnie[o[n|o|sg2|no 
ale|a[s|x|siS[i«|la|lelalu|xiaiS|« 
+++ ++ ммм 
ыыы ЕЕ 
а | мм] аа] миа] ии и ао а] 
“|в м | х мм Аел А “| ерл .B 
Бікінінісікінінінінінінігіні 5 
л | м п, | Alm, a) ala) МЦ = 
‚© 
иы|=|[а/|#|<|а|о|а|ы|[я|а|#|+| 5 
© ы 2 -[-i-[-|-|-|-|^7 ы 
Ы Ы НІБІНІБІНІН Ы Q 
л n | fa ||| оао | & | o uy 
л 77 2 
am ^ч “© 
а|ә|)яа|ы|ш|4|5|<|а|ә|а|ш|ш|4|8|4| {© 
wolololwololwol] || ре ам Е 
Ва атага иаа иа 8 u 
кка Ваа аја |а јаја 8 |а к ‘ 
BY 
MAREEN AARRE RTR Шу" 
+++] +++ ap apap any apa] eps Ы 
ЩЩ ША ШШК М,Н Дн а и а AR. 
|||] ааа [|а с 
2 
a|lojajaiz|alzEi«|nm &l&lzl&Bi. 
чача рео р | А ммм“ 
ІИИИИВВИЕЕНПИНЕРЕ 
alo Е а| м 
о|о -4 | < 
aH вя 
= | m Я = | æ 


NOW — A GREAT IDEA — IMPROVED! 


The advantages of PASCAL are well 
recognized and accepted. Now, PASCAL-4-* 
makes a good thing even better. 

PASCAL+ is a pcode compiler and 
run-time package with extensions. Not a 
subset, it is a complete PASCAL and is fully 


BIT 7,Н RES 1,H 


BIT 7,0 
BIT 7,Е 


ВІТ 7,В RES 1,B 


BIT 6,(HL) 


functions may be separately complled and disk-stored in 
relocatable format / allows development of large programs. 
rot limited by main storage size / automatic loading into 
dynamic storage when procedure is referenced / automatic 
purging from dynamic storage by a least-recently-used 
algorithm Powertul disk 1/0 facilities / data may be stored 
т ASCII text or space-saving binary format / random access 
by relative byte address. perfect for index file structures and 
data base systems / random access by relative record number 
String and structured variables / entire arrays and records. 
sirings 0! different lengths тау be assigned. compared. 
input or output with simple statements / function return 
values тау be siring. array, record, CASE statement with 
ELSE clause / CASE labels may be full expressions Моге 
readable identifiers / up to 32 characters / may contain 
underline characters. Assembler routine interface. 

Hex constants. 


Documentation: PASCAL User Manual & Report by 
Jensen & Wirth and PASCAL-- User Manual: $225. 
Order PASCAL+ today from: 


JRT SYSTEMS, INC 
PO. Box 22365 

San Francisco, 

CA 94122 


Telephone 415-556-4240 


(Calitorma residents add sales tax } 
"CP M i5 а registered trademark ot Digital Research 


Enhancement operation codes of the Z80 invoked by the hexadecimal CB instruct 


bit manipulation, data shifting, and enhanced rotation capability to the Z80. 


BIT 3,B 


SRL L 


SRA B 
mc 
mo 
mc 
[ma 

SRA L 


Ояма ч«яео ам «а | AL and is | 
+ жүрет |? чү WL A] “| “| д CP/M* compatible—because it's specifi- 
= elele| ү. E E&I&E&IEIR&R E cally designed for СРМ. It gives you ай the 
m a) Ay ey E- m a|mjelm E ы standard PASCAL benefits—unlimited nest- 
ing of procedures and compound statements; 
т = data types (records, arrays, sets, user defined 
guum mt 9 B ну Е types, etc.); 14 digit BCD floating point pack- 
n а Қара кы л Ж S Tg age —PLUS extensions to support commercial 
БІНІНІБІНҢ E Е|БІНІБ E applications and reduce programming effort: 
Powertul dynamic storage management system / dynamic 
= нек variable allocation procedures NEW & DISPOSE are fully 
в | Та ватта Е mh а1 ыа! = |3 (1 3 imptemented / automatic dynamic storage compression / 
SI EIENEN ol 2 = 5 сч ie EIN user assigned porter variables allow access to any part of 
+ elelelelele o H k&l&l&l& EE — example: a sie eg Nec ra "eum be 
ed ea ға ға a ed = m ға m td a E accessed as an array of characters. Externa procedures/ 


15 
ЕГІН NEN 
ЕГІН БЕНЕН 
Гы | 
ЕГІН БЕНЕН 

SLA Н 
ma | 
Гео [за | | 


First Nybble 
RIC L 
RLC (HL) 
ЫСА 
RRC В 


Table 3 


RL L 
RR B 
RR L 


=] 


eIqQÁN puosag 


+ [ш | ma | ma 
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Circle 151 on inquiry card. 


Bringing "e 
Hom 


LET MICRO MUSIC TURN YOUR 
APPLE П INTOA 


FAMILY MUSIC CENTER! 


VISIT THE APPLE DEALER NEAREST YOU 
AND ASK FOR A DEMONSTRATION OF 
MMI'S MUSIC COMPOSER 


Suggested retail price 4999- % 179. 
ММГ$ Music Composer" Library. Updates and 
additions to enhance your MMI Home Music 
Center. 


е Graphic Entry for Available NOW! 
Music Notation 
Incorporates the very besi of all existing 
music entry systems. Available at cost to 
Music Composer owners. 


e Envelope Sheping Aveilable June 1 
Turn your MM! Home Music Center into a full 
scale music synthesizer, 


ә  Digisong Pak's 


"Disco, Rock & Jazz" Availeble NOWI 
"Red Hot Bach" Available NOWI 
"Oldies But Goodies" Available NOW! 
"Dixieland Swingers" Availebla NOWI 
* Auto Digisong Player Available NOW! 


Sequence your own tunes, ог Digisong Pak 
selections for fully automatic playing! 


+ Experiment Package Available April 1 
Allows access to the heart of the MMI 
machine language interpreter that produces 
MMI musical sound and graphics. 


ММГ; “Learning for the Fun of It” Library. 
Challenging, exciting music games that train 
students while they have fun. 


Series 1: Musical Games and other Tone- 


Foolary 
Maestro's Magic Speller Available NOW! 

* Music Lover's Guide Available April 1 
to Camposers 

е Music Lover's Guide Available April 1 
to Musical Symbols 

е Music Lover's Guide Available April 1 
to Italian Terms 

е Music Lover's Guide Available Aprit 1 
to Musical Instruments 

* Music Lover's Guide Available April 1 


to General Terms 


Series 2: The University Series, super 
sophisticated additions to the ММ! Library, 
designed by leading educators. 


е  Melodious Dictator Available NOW! 
е Rhythmical Dictator Available April 1 
е Harmonious Dictator Available April 1 
е Interval Mania Available NOW! 
е Chord Mania Available April 1 


Numerous additional music programs are 
available or in progress. For information, or to be 
pleced on MMI's Software Up-date mailing list, 
write or call: 


Micro Music Inc (309) 452-6991 
309 Beautort, University Plaza, Normal, IL 61761 
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First Nybble 


Я 
в 


o 
аз 


ЕХ (SP),IX 


fue Жай 
E sed 
aute. 
MIN 
өкесі 
ач 
Жей 
ов (1+4) 
келен 
нін 
Майы 
ағы 
E. oa) 
PES: 
FR 
XOR (тх+а) | CP (Ұға) 


l ac. 
Lr L 
КІСІ 
Li 
NONE. 
а) 
LD (IX*d),L get 
ADD A,(IXed)| SUB (IXed) 
ш (ау 
m, (бымен 
ME GNE. 
EMEN re 
D A 
Gm d a 
меге еден; 
LD A,(IX«à) | АРС А,(2Хеа) | SBC А, (ТХ+а) 


LD (IXed),H 


NECK 

oM 

pond 

же 

ЕЕЕ 

LD H,(IX4d) 

Nei 

ей 

„ж 

гь] 

HER 

b el 

ccm 

LD L,(IX«d) ) 
BR aA wie йке ағы кенін 


Table 4: Operations of the Z80 invoked by the instruction prefix DD. These provide indexed-mode instructions equivalent to the 


indirect-mode instructions and employ the IX register. 


Багу. 
[ 
ea 
uu 
dad 
LD D, (IX+d)} 

мене 
же 
EH 2 
L - 
Сав лы 
ТАНЫ 
U 
LD Е,(ІХға) 


M m 
"ERN 
ШЕГЕ 
LD (nn),1X 
| mem 
nrw. 
gen 
"ec 
22-27 
E eer 
ADD IX, IX 
LD IX, (nn) 
| mom 
a] 
СЕН | 
ҒАР 
=. 


DK, ADD IX, DE 


ЭТЧЧАН puooac 


Pirst Nybble 


RES 2,(IX*d) | RES 4, (1ІХға) | RES 6, (1X«a)|SET 0, (IX«a)|SET 2, (1Х+а) |ЗЕТ 4, (1х+а)| SET 6, (1х+а) 
Ls mu кке. 
а РЕС meg 
LR DSL 58 
boa d ance NN 
D 4 mem. mend 
E ls Mti n Ишек к 
L 1 edi E 

RES 3,(IX«d)|RES 5,(IX«d)|RES 7,(IX«d)|SET 1, (1X«a)|SET 3,(IX+d)|SET 5,(1Хға)| БЕТ 7,(1Хға) 


SLA (1X+d) BIT 0,(ІХға) | BIT 2, (тХ+а) {BIT 4, (IX+d) [BIT 6, (1Х+а) | КЕЅ O,(IX«d) 
MS a JEN ИНЕК Ее” ұн et 
Ва рт ae 
а рт заў 
еа ad 
er eee ee к 5 Жы 2. | Сш 
Ч АЕ. Беш 
ы» жет с) жасыр м RESP USE 

SRA (IX*d) | SRL (IX«d) {BIT 1,(Іх+а) [вт 3,(IX«d)|BIT 5,(IX«d)|BIT ?,(IX«a)|RES 1, (IX+d) 


RL (IX*d) 
incen 
ear 
dM cis. 
pue 
md. 
МЕС 
месе 
RR (тх+а) 
Ще x. Ш М Е НЕН eee, 


RLC (IX+d) 
en 
кенет 
Pin ab 
E ame | 
Pies 
L ad 
Ln Ad 

RAC (IX+d) 


ƏTQQÁN puooeg 


These DDCB-class operation codes are an indexed equivalent of the indirect-mode operation codes of the Z80 shown in table 3. 


Table 5 


Circle 152 on inquiry card. 


irea 
fast 
thinker. 


! 


7 


n 


T 


9952429 


emer а ев 
— ынны” ooo em wea 
м ителе 


.... ... 
тутт 
ЗА 

--2--am ватса 2 "ua T. 
"»922*- . aeuonsa “әнеки 


2--.... E LM 


“М ,еәттав» “ы ILIUM 
=. аң, > cam; — 5 


аена: -"-ғеғ...0-.--...., - 


5 MHz CPU Card 

Bl Intel 8085A-2 microprocessor № Hardware 
floating point № Performs calculations six times 
faster than other CPUs № On-board monitor in 
PROM ШІК RAM scratch pad Bl Keyboard or 
RS232C terminal Ш Variable clock frequency 


PRICE— $850 
(California residents add 696 sales tax) 


Call or write Artec for details. 


ARTEC ELECTRONICS, INC. 


605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 
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Circle 153 on inquiry card. 


m m ІШІ 


You have been reading about our astounding 

high репогтапсв microcompuler products. 

Our Х-9000 Pascal MICROENGINE'* CPU that 

executas Pascal 13x faster than an 51-1 1 

and 3x faster than a PDP11-34. Our X-920 

CRT matches tha features of the SOROC 10140. 

Our Х-8000 16-bit CPU addresses 8M bytes 

of memory directly and is coming soon! 

"Trademark Western Digital Corporation 

DISPLAY/EDIT TERMINAL 
Model X-920 


LD SP,IY 


PUSH ТҮ 


ЕХ (SP),IY 


POP IY 


5820 (without 18 tunction keys) 


STANDARD FEATURES (ра а! llat} 
Microprocessor controlled 

Serial Н5232С and 20 ma current сор 
10 baud rates—75 10 19,200 

24 lines x 80 charactars 

ЭВ ASCII displayable characters 

Upper and lower case 

12 x 10 character resolulion 

Qual Intensity display 

Clear full intensity dala only 
Programmable revarse video 
Programmable underline 

105 keys with alpha lock 

14 key numeric pad wilh dacimal 

16 special function keys 

Веди function keys 

2 block transmission keys 

Salt test mode 

Prolact mode 

Block mode 

80 slorable tabbing 

Insert/delele character and |ine 
Scrolling 

Addressable cursor 

A host ol other features, including cursor controle 
and remots commands such as clear to mulls, 
spaces, end of lina, end of screen; set hilo, zero 
intensity; set blink; etc. 

* Optional screen print А 2nd page memory 


& od ow 1 
SBC A (Itd) ХОН (Ita) 


16%) 


ADD А 


ADC А, (17+4} 


LD (It«d),D 
LD (туға),Е 
ъ (Тука), H 


LD (IY«d),C€ 


For our system or for yours, in commercial, 
technical, educational or personal applications, 
the Com putex Х-920 la urmalched in its class, 


All features of the Hazelline 1400 and ADM-3A 
Plus: 128 ASCII characlers... 
7 x 10 matrix... Reverse 
video... Print key, . 
Shilllock . . . Transparent 
mode.. Backspace. ‚+ 
Tabbing .. Integrated 
numeric pag. 


wb 5799 


List price 39 5 6 
PEAKIN-ELMER (Model 550) 


> ТЕЕ 
БИЕ БИЗ Ген 
жоғы шы көні 
нан ЕНЕ БЫН. 
dM Балы ТЕШ 
E. ПР ім ЛА 
LD D,(If«d) | Lp К, (1+9) 
к. 2 po 2 
SUID ЗЫН MUCH 
Ls онын иши 
IEEE МИ END 
же pnt 
L. 12 —L 34 
LD E, (I**d) | LD L, (тт+а) | LD A, (IYed) 


3 
(Екей 
E 
mT 
|. - 

INC (IY«d) 

DEC (1Y«d) 
LD (IY«d),n | LD В, (IY 
ШЕЛ 
ЕСЕГЕ 
Toug 
Maui 
MES, 
Miet 
RE 


+å) 


Off the shelf delivery now on tha Model X-920 
and P-E Model 550. Add 40 Ib. shipping. 


Customer satisfaction is guaranteed. H т 

Full retund with the return of any product Б. Е. іа 
within 10 days. X-8000 CPU $2995. Pascal T7 B [at 5 
MICROENGINE'* owners manual $19.95; Х-920 w |5 a a 
operalors manual $10, postpaid Cash prices. | а A 2 

10% down guarantees priority. IL residents add 

5% sales tax. Mnater Charge and Visa 


accepted, 


gamis stands for compelence. We service 
we sell, Wrilien hardware warranty. 

Nationwide service contracts. Custom software. 
We provide expert technical support. 


L 


ADD IY,DE 


атақ puonag 


(312) 684-3183 


COMPUTEX 


Microtompulter Systems 
"Tha Computer Experts" 
5710 Drexel Avenue 
Chicago, IL 60637 


First Nyttle 


ADD ТУ, С 
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Table 6: Indexed instructions employing the IY register. Note the similarity with table 4. These operation codes begin with the FD prefix. 


First Nybble 


о 


ЖБ БЕЛІН ИК. ЖӘ 7 


Р Ва сав 
Өле Жезде иена Бағай 
NES ы ын Noe: 
ак жабы BENE ШИЕ 
e" died кен erg 
edt "кіші, Желе NOEL 
MMC «жоқ Ce: aim 


4 ағыт 
Pe] 
2 вы 
= 
т 
с 
5 Жаны. Zu 
o 
Фф 
А ае 21 Ш 
BIT 0, (IY«à) | B1T 2, (1Y«a) |BIT 4, (ту+а) [віт 6, (ту+а) | RES o, (1Y«a)| RES 2, (1zY«a) | вЕѕ 4, (1v«a) | RES 6, (1Y«a)|SET o, (1Y«d)|SET 2, (1Y«a) |5ЕТ 4, (1Y«a)| БЕТ 6,(ТҮғ4) 


RLC (IY«d) | RL (туға) 


RRC (IY«d) | RR (IY«d) SRL (тї+а) [ВІТ 1,(1Y+d)|BIT 3, (ту+а) | втт 5,(1Үғ4) |ВІТ 7,(I¥+d)} RES 1,(11+а)| RES 3,(ТҮға) | нЕЗ 5,(ІҮғ4)| ВЕВ 7,(1¥+d)| SET 1,(1Ү+а)| ЗЕТ 3,(ТҮғ4)| SET 5, (1Y«a)|S 


Table 7: Indexed instructions of the FDCB class, again employing the IY register. Note the similarity with table 5. 


8 
~J 
^ч 
H 
= 
5 


By being a RAYGAMCO Member you receive substantial discounts on every item you 
purchase, including all hardware, software, accessories, even books and paper! You 
will also receive a monthly newsletter with all the latest available for your particular 
computer system, and much, much more — exclusive to RAYGAMCO Members only! 


:SJNOH 9.015 


Here's how to join. Fill out the information and mail. That's all there is to it. 
| want to be a RAYGAMCO Computer Discount Club Member. Please send ту 
RAYGAMCO Membership card to: 


Р/СС81 X3 131 


Name 

Address 

| ———M- — "— % 
Computer (Brand Name) 


OOWVOAVH 
iN ILLI 


8-11 u4-nL “р-2|. UNS ‘9-01 S 
Jo ләдшәш e euio2og 


OONVSAVY 


su] suone»iqng JLAG © 0861 u»18jA 


soz 


4862-168 (PLZ) 


< 
o 
= 
2 
m 
> 
S 
N 
о 
CO 
со 


с) 
© 
ety 
= 
o 
= 
9 
м 
D 
= 
m 
2 
m 


D 
> 
Q) 
D 
E 
: 
© 


56)9-58-008 


VO Ld3OX3J ‘3344 NOL 


! would like information on (please specify system, part, accessory, book, program, etc.) 


“апу 1unoosig +ә}пйшог) 


АНАЛА NO 
SONIAVS 518 


"рео Алпи! uo уб 21915 


Circle 155 on inquiry card. 
The Fantastic Intertec 


emer. ТШ 


a) | 


|! | 


List 5995 — OUR PRICE 5799 ALT 
асосан Tu LL LN 
lowu case АБС char Reverse video, blinking Complete cur 
soc addressing and control Special user defined сот func 
lion keys Prplected and unprotected fields Line insert/deleta 
and character insertidelete editing Eleven special Ime drawing 
symbals 

PERKIN ELMER ШИ 

NOW FROM 

US AT 

$799 
. with anti-glare 
CRT only 
| WE $829 

OTHER VIDEO TERMINALS NIE 
HAZELTINE 1400, List 5850. 


$699 


БЕС HL,SP 
LD (nn),SP 
ІХ A,(C) 
от (с),А 
LD SP,(nn) 


1410, List $900 MEN SOG 5 çla 

1420 avc m . . $849 = =S 

1500, 185125222... $989 "5 Д ра 

1500 Kit, List $1125 $799 Е RIS 

1510, List $1395 . . $1089 

1320, bist o PME $1389 ж E дм 

SOROC 120, List $995 ... . ..... . $795 ЭЗЕІБЕ .|*|S|s| 8 

10140, List $1495....... NM  - «|a Еа қ РЕ 

TELEVIDEO 919 1... cae... $789 | |A в | а Ayes 

All printers below in ня to TRS 80 т p 
n m em 

CENTRONICS A84 E AE: МЕЗЕТІНЕ 

730-1 parallel Interface, List $995 . .. $849 SIT SS а| >|? 818 

779-1, Friction Feed, List $1245..... 949 я 3 ЛЕС 5 3 8 а 

779-2 w/Tractor, List $1350 , . , . .. 1049 > = 


702-2 w/Tractor, VFU, List $2480 .. 1995 
703-2 w/Tractor, VFU, List $2975 .. 2395 
АМАОЕХ 80-col. dot matrix printer. . 895 
Т.1, 810 w/serial/parallel, List $1940 . 1735 
NEC Spinwriter for ТН5-80, letter-ouality, 
е Ао eee Call for price 
Disk Drives for TRS-80 
Choice of leading brands 
SHIPPING, HANDLING and INSURANCE Add 610 for terminals 
Mosi puntes shipped lreghi collec) АЙ prices subject to change 
and all offers aubiect to withdrawal without понсе Above pnces 
are lor prepaid orders Steghtly higher peces praval Юг credit 
um - НІНІ 


write for free catalog ес 
1618 James St., Syracuse МҮ 13203 | Jp e ee e et ear pee t ped 


MiniMicroMart 
(315) 422-4467 TWX 710-541-0431 әтаАқ 00595 
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First Кубе 


Table 8: The class of miscellaneous instructions invoked by the ED prefix. 


Tex! continued from page 200: 
Finally, place after this code group a 
displacement suffix, d. 

The Z80 also has a second index 
register, which is designated the IY 
register. Op codes which use it for 
addressing are contained in tables 6 
and 7. It takes only a quick glance to 
notice the strong similarity between 
tables 4 and 6 and between tables 5 
and 7. As might be expected, virtual- 
ly everything said previously about 
the IX class of op codes also refers to 
the [Y class. The sole exception to this 
statement is that the IY-type instruc- 
tions begin with hexadecimal code 
FD, instead of DD. 


Miscellaneous Additions 

All fifty-six instructions in the last 
of the four expansion sets begin with 
hexadecimal code ED. They are listed 
in table 8. Though they are quite 
heterogeneous, they add considerably 
to the power of the Z80. Among 
these, for example, are instructions 
that enhance the 16-bit arithmetic 
capability, set interrupt modes, per- 
mit complementing the accumulator, 
and allow a register-indirect type of 
[/O to be performed. There are 
instructions also, which allow coun- 
ting or block processing to be done 
during loading, comparison, and I/O 
operations. Even if the other three 
expansion sets were omitted, the 
instructions in this set would be 
highly useful additions to the basic 
8080 complement. 

With such a hodgepodge of func- 
tion, it is rather surprising that any 
order at all can be made of these ED 
class instructions. Nonetheless, con- 
sistency with the other tables is main- 
tained. It is evident from the arith- 
metic and the leftmost I/O instruc- 
tions that arrangement by order of 
first апа second operands is used 
whenever possible. Separation of 
complementary functions by eight 
rows in a column is also followed. 

There are 696 valid op codes in the 
seven Z80 tables. Without organiza- 
tional consistency, conversion of 
these instructions from mnemonic to 
hexadecimal form would be extreme- 
ly difficult and probably ridden with 
error. Fortunately, these codes are 
very well arranged, following the pat- 
tern established for the 8080. It takes 
a little practice to become adept at 
making these transformations, but 
with the aid of these tables it can be 
accomplished successfully. в 


Now Build Professional 
Quality Printed Circuit 
Boards INSTANTLY With 


ш шу У | Hir 
I2 408646 070 Е 


by @ Bishop Graphics, Inc. 


sensitive ӨОРРЕН 


Circle 156 on inquiry card. 


Design Products « 


With E-Z CIRCUIT's revolutionary new 
pressure-sensitive Copper Design 
Products, you actually build “instant” 
professional caliber PC boards right in 
your own shop or home, WITHOUT 
chemicals, artwork, photography, 
screening or etching. 

The exclusive new E-Z CIRCUIT 
Copper Design System contains every- 
thing you need to produce or repair a 
professional, printed circuit board with 
electrical and mechanical character- 
istics that simulate those of etched 
"production house" PC boards. Our 
unique Technical Manual, with easy-to- 
follow, illustrated "how to” tips and 


For your copy of this value- packed 


102, including information on the 
location of your nearest E-Z CIRCUIT 
Distributor, send $1.00 — plus 506 lor 
/ postage and handiing — along with 
your name and address (0: 


ANOTHER FIRST FROM MOUNTAIN HARDWARE. 


SUPERTALKER. 
> 292. 


FOR YOUR APPLE 
SuperTalker is a peripheral 
system which permits the 
output of exceptionally 
high quality human speech 


through a loudspeaker under 11 
program control. Initially, words, ' ' 
sentences or phrases are digi- — 
tized into RAM memory through 
a microphone. Speech data in 1 
RAM may be then manipulated like 


E-Z CIRCUIT Technical Manual & Catalog 


techniques shows and tells you how. 
E-Z CIRCUIT's pressure-sensitive 

copper products are only one 

dimension of the E-Z CIRCUIT family. 

The comprehensive E-Z CIRCUIT 

Technical Manual & Catalog 102 

contains detailed information on the 

entire product line, including: 

e PC Drafting Aids to help you create 
professional PC board artwork 

е General Purpose PC Plug Boards, 
DIP & SIP Sockets, Terminal Pins, 
Wire and Accessories for building 
PC boards with today's fast, modern 
wire wrapping methods 


= данға жи mu Ты 
Ea «н (Ја 
Бу D Бінһер Graphics. Inc. 


5388 Sterling Center Drive е P.O. Box 5007 
Westlake Village, СА 91359 U.S.A. 
(213) 991-2600 * Telex: 66-2400 


any other data. The system consists 
of a peripheral card, microphone, loudspeaker, 
and operating software. $279 assembled and tested. 


ҒА” 


(бы 


Available through Арріе dealers worldwide. 


Mountain Hardware, Inc. 


LEADERSHIP IN COMPUTER PERIPHERALS 
300 Harvey West Blvd. 


Santa Cruz, CA 95060 (408) 429-8600 
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The Periodic Chart at 
Your Fingertips 


Using the ТІ-59 


Bruce D Marquardt, 1831 18th St Apt 44, 
National City CA 92050 


Innovative ideas that use hand-held programmable 
calculators are penetrating into the business and scientific 
communities, Concepts and ideas that previously could 
be tested only by large computers can today be perform- 
ed in the palm of your hand, 

Because of my interest in programmable calculators, 1 
am always looking for a challenge. While I was attending 
a chemistry lecture, a question presented itself to me: 
What is a chemist without a periodic chart? [Editor's 
Note: / have no retort. . . , RSS] 

Text continued on page 210 


POCKET ASC 


working with digital systems. Carry it 
anywhere in a pocket, valise or toolkit to enter 
and retrieve data. run diagnostics, change 


Look at its facilities: 


© Transmits 128 
ASCII codes 
6 Can display last 30 
characters received 
© Displays full 
64-character ASCII 
set on clear 16- 
segment LEDs 
@25-line RS232/c 
compatible interface 
@Single 5V supply 
required at 400mA 
typical 
® 110 or 300 baud 
transmission selectable 
@Parity codes, stop bits 
settable to your standard 
@Obeys bell, cursor and 


iK" data format control codes 
- Phone or write us Гог more detalis now: 
, GR ELECTRONICS, 
M 1640 Fifth Street, & 
= i Santa Monica, СА 90401. 1) 
e 


А Telephone: (213) 395-4774. 
Хх “Telex: 65-2337 (BT Smedley SNM). 
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Listing 1: Keystrokes for the periodic-table program. The T1-59 
should be configured for 319 program steps and 79 data 
registers, and the program will require two magnetic cards for 
storage. When running the program, the user can recover from 
an error condition by pressing CLR and beginning again. 


000 76 LBL ПРЕ 32 RIT 150 ОШ 00 
001 108 Е! 075 üü ^D 1908 fa SIT 
Об за X: Der re ШЕ е № pu 
003 86 STF 078 об 00 152 48 EXE 
004 03 03 Qv 92 92 154 00 OO 
00595 87 IFF 080 01 1 155 65 x 
(Е 01 011 021 01 du 1565 43 RCL 
007 02 Dž 082 Dé 6 157г 04 (04 
008 65 65 083 22 ТНУ 158 99 = 
003 22 ІНУ 084 тг БЕ 159 44 SUM 
010 #6 STF 025 00 00 160 05 05 
011 пз 09 085 92 932 151 93 РЕТ 
012 86 STF 087 8? IFF 1652 31 Е/5 
Mis (1 at Oke 02 02 163 22 INW 
014 && STF паз Оой gÜ 164 ЕТ? IFF 
O15 02 02 090 ЗЕ 36 159 Üe НЕ 
nie Of 1 091 92 RTH 156 00 an 
ПІР 69 ПР 092 02 Рр ie" 92 5 
018 ir 17 раз 94 +r- 158 22 INV 
(19 47 CMS 094 24 TX 159 ЗЕ STF 
020 08 8 (75 3531 RS ИШ 01 Ui 
021 569 ПР 095 43 ЕСІ 171 92 RTH 
Dez 17 17 09? 06 05 172 76 LBL 
O23 ül 1 198 55 = 173 17 B 
024 2 STO 099 Пг 2 174 38? IFF 
025 04 04 100 БЕ + 179 Ш> d 
O76 32 KIT ІПІ 93 , 176 00 ПП 
027 91 RS 102 05 5 177 Se 92 
N26 T6 LBL 103 95 = 178 29 СР 
029 11 Н lod 42 STO 179 zz ТН 
зп Ti SBR 125 01 01 150 #7 ЕП 
М 21 ті 125 59 INT 181 Ji 01 
032 63 63 lu? 42 STO lz БЇ ай 
sam 29 Gp 108 02 02 123 43 REL 
024 в? EU 109 52 W? 184 017 ar 
O35 00 йл 110 43 RCL 185 61 GTO 
036 40 40 111 dl 10 ign 02 Пр 
Dar 42 STU 112 22 IN% 187 18 18 
б 04 04 113 67 EQ 188 55 = 
029 91 RZS 114 ni 01 129 01 1 
Пай — 43 ЕСІ ita aa 13 ІНІ x EE 
Odi 04 04 116 02 2 131 03 3 
G42 91 R75 117 42 STD ae 33 = 
943 ТЕ LBL 118 03 03 1582 42 STU 
044 12 В 118 ШІ 1 194 пй 00 
045 Т1 SBR іг) 08 2353 195 ci 1 
П4Е 01 Пі 121 44 SUM 196 52 EE 
Ud? 63 A3 122 Пр (ТІР 197 as 6 
048 29 CP 123 73 ЕС» 198 22 INV 
049 67 EW 124 Qf 02 199 ва PI* 
беп 00 on 125 = STU 200 бі 01 
057 32 55 126 00 00 201 43 RCL 
(Se 42 STU г м 1 202 00 Üü 
052 06 05 128 52 EE 2013 74 СМ» 
054 91 Е/5 129 05 в 204 01 Of 
055 43 RCL 130 64 FI> 205 ég OF 
Пав 06 05 131 02 02 206 2 E 
057 91 Е/5 132 73 RES 207 393 . 
П58 76 LBL iss 02 02 205 05 5 
059 13 C 134 59 [НТ 209 22 IHVM 
N60 71 SER 139 22 INV 210 44 SUM 
051 01 ül 13$ 74 ЗМ 211 01 ПІ 
152 62 62 1З? 02 йг 212 69 OF 
063 43 RCL 135 55 - 213 27 a 
054 05 05 139 11 | 214 42 ЕСІ 
055 99 РЕТ 140 52 ЕЕ 215 ar г 
ОБЕ 93 ADY 141 03 3 216 22 ТУ 
ПЕ? 91 RS 142 95 = 217 52 EE 
Hes 76 LEL 143 22 Ну zie 91 RS 
0Е9 15 E 144 52 EE 219 51 GTO 
070 ті SBR 148 37 162 220 01 0! 
ӘРІ 91 Ш 146 (3 03 221 es 598 
Te 63 63 idv" 01 11 202 76 LEL 
073 43 ЕСІ 148 27 27 223 16 A' 
07 ОВ 06 149 48 Ese 224 427 STD 


FOR THE VERY BEST IN 
NORTHSTAR? COMPATIBLE SOFTWARE 


DATA BASE MANAGERS 
SPECIAL!! $10.00 OFF of Selector-il! C2 


| SELECTOR- C2: SuperSoft is proud to offer the Selector-lil C2 at а special $10.00 
discount. Selector М allows instant recall of any record using any information item in the 
record. This makes Selector-jll tha most powerful Data Base Management System іп 
micro-computars today! You can dafine а data format and begin entering your data in 
minutes. Helps bring applications on line in hours instead of months. (Note: Selector-Ili C2 
raquiras CP/M and C BASIC-2, not supplied - also 48K Ram requirad for some applications) 
Зеіесїог-111 C2 is: 9335.00 ($10.00 off listi). (Manual alone: $20.00) 


INSURANCE AGENTS 


CRS - Client Record Systeam. A complete program package for the Insurance agent. CAS 
will provide you with very fast online access to your client records, print reports and тай 
f labels, and give you all the informatian you will need to increase your seles through the 
ива of CAS ав a MARKETING TOOL. 
CRS stores а complate record for each client thet includes the name, address, telephone 
Ж, os well as provisions for customer #, salesman # and up to six policies (expandable, if 
needed). Write for details. 
CAS comes with twol2) user's manuals, one for the owner, and one for office person- 
nell (minimi system: one drive, 40K RAM starting 2000H! $250.00 (Manual: $40.00) 


TEXT PROCESSORS 


TFS -Text Formatting System. At tast а full featured text processor for NorthStar that you 
cen rely on! TFS has left & right margin justification, page numbering, chaptering, page 
headings, centering, paged output & MORE. Supports powerful text manipulstion inclu- 
ding: global & local ‘search and change,” file marges and block moves. This means that 
you can restructura your text file at any time to look the way you want it to, you can even 
'chain' Шав together from disk for documents larger than your curent memory. 

TFS i& сотрівївіу ‘load end во“ therefore you can start using it et once. You get two(2] 
user's manual: one is а Quick Start manual to gat you going in minutes, the other is an in 
аго Y of TFS. (TFS requires RAM from ООООН to 2000H) $75.00 {Manual only: 


SPEECH SYNTHESIZER SOFTWARE 


'ANGLOPHONE' - Lets any 8080/280 computer convert ordinary English into phonetic 
codes to drive Votrax, computalker, and TAS-80 Voice synthesizes. This із а hardworking, 
tested program suitable for use in the most demanding situations. (Details below). Inquire 
for spacific prices and medis. 


COMPUTER AIDED INSTRUCTION 


M 1$ 5 - Microcomputer Instructional Support System. A completa, saif-contained CAI 
package applicable to home, school or business aducation. Includes everything needed to 
create а sophisticated computer learning environment. MISS allows one to create any type 
lesson complete with wrong answer branching, re-tast, and complete racard keeping. The 
student is prompted 100% of the way and need have no spacial knowledge. А special 
feature is the optional use of a unique algorithm which saparatas spelling errors from incor- 
rect responses. Absolutely no programming knowledge is required. MISS is completely 
interactiva and maintains complete records on any number of students and lessons 
(limited only by disk space}. MISS is a ‘completely flexible system that will allow you to 
either create lessons or to purchase pre-programmed lessons which run under MISS. Com- 
plete with user's manual....$40.00 (Manual alone: $10.00} 


ASSEMBLERS 


ARIAN - A compiete 8080 assembler that interfaces directly to your DOS. ARIAN is com- 
pletely ‘load and go’. Features include: dynamic file and RAM allocation, custom disk and 
RAM command capability, several librery routines directly вссеззаЫе by tha user. Also, 8 
complete text editor, and system executive. ARIAN is both powartul and eesy to learn and 
use; it їз an assembler that you can grow with. Comes complete with a 51 page user's 
manual (ARIAN requires RAM from ООООН to 2000H) $50.00 (Manual alone: $ 10,00! 


ARIAN Utility Package - Several disk based utilitiss. Includes в complete DEBUG 
Peckage: $50.00 


PROGRAMMING LANGAUGES 


‘Tiny’ Pascal - This is famous Chung/Yuen ‘tiny’ Pascal. FAST - ELEGANT - STRUC- 
TURED. Local and globe! variables plus procedure and function independence make ‘tiny’ 
Разса! great for high speed applications. Compiles to BOBO code that executes up to 25 
times faster than BASIC. You also receive SOURCE to ‘tiny’ Pascal written in Pascal. This 
means that you can compile the compiler! Add features, relocate, etc. {you will пева 36K 
to do this) $40.00 


UTILITIES 


D E B E - (Does Everything But Eetl) This Is a must for NorthStar user's. You сел; COM- 
PACT & EXPAND BASIC progrems. Compscting removes unnecessary spsces and 
— This saves money and makes programs run fester. Expanding puts tham back 
again. 

Cross-refarence BASIC programs by variables and transfer statements. 

Global substitutions of variables and transfer atatements. 

Formatted print outs of BASIC programs as well. $40.00 


SPECIFY SINGLE OR DOUBLE DENSITY 
TRS-80 COMPATIBLE SOFTWARE 


"Tiny' Pascal FOR TRS-80 


Now you toc can have Pasca!! The famous Chung/Yuen ‘tiny’ Pascal has been specially 
designad for the TRS-BOI Tha full power and alagance of ‘tiny’ Pascalis at your command. 
Programs written in ‘tiny’ Pascal run at least 4 times faster than the same program in 
BASIC! ‘tiny’ Pascal is also а great way to learn Pascal programming, & fun too. 

Best of all, you only need a 16K Level ІІ TAS-80! No disk is required. The ‘tiny’ Pascal 
operating system is self-contained and very ваву to usa. 

‘Tiny’ Pascal is a subset of standard Pascal & includes: RECURSIVE PROCEDURE/FUNC- 
TION, IF THEN ELSE REPEAT/UNTIL, ‘PEEK’ & 'POKE', WHILE DO, CASE, MORE! (Plus full 
grephics for your TRS-80l. 

You сеп save and laad programs to and from tape in both source or compiler form. 

You get sll this and more, plus s user's manual for $49. 


SPEECH SYNTHESIZER SOFTWARE 


"ANGLOPHONE": At last you can take complate advantage of your TRS-8O voica syn- 
thasizer. Forget about cumbersome phonetic codes. With ‘Anglophone’ you cen simply 
use ordinary English. Completely interfaces with BASIC, or just about any other program- 
ming language. ‘Anglophone’ applies sophisticated pronunciation rules to transform nor- 
mal English spelling into speech using the TRS-BO Voice Synthesizer. Minimum hardware: 
tn E oot Voice Synthesizer. Comes complete with user's manual end test program. 
.... 846, 


Ё 


(217) 344-7596 


ALL ORDERS PREPAID OR C.O.D. 
ILLINOIS RESIDENTS ADD 596 SALES TAX 


(Occurrence 


Energy-Miser 


Energy-Miser ia а complete heating/cooling analysis program for your home, office or 
business! With Energy-Miser you сап calculste heat loss because of poor insulation, laaky 
doors and windows, poor planning and mora. With Energy-Miser you can predict tha 
annual savings on your utility bills for various improvements or бе ніла, including: 
ове of solar power, better insulation, opening and closing drapary, atc. 

But there is evan more: Energy-Miser can also calculete your Return on Investment. That 
ig, you can find your break point for converting to solar, for insulating better, etc. Enargy- 
Miser even takes into consideration the Energy Tax Credit! Energy-Miser is a program 
designed to ваме your monayl 

Energy-Miser is a proven program written by в professional and includes а completa 
user's manual for $22.50. (Minimum System 16K Laval li, No Disk Required) 


"TALKING TERMINAL’: The ‘Talking Terminal’ program turna в TRS-80 into a talk- 
ing computer terminal. The ‘Talking Terminal’ program receives input from а ramota ton 
puter and converts it to spoken words, Its many user options includa: Instant Replay, spall- 
ed speach, silent or pronounced punctuation, and more. Minimum hardware: Level і, 16K, 
Voice Synthesizer, RS-232C board and expansion interface. ....8145.00 


SUPER SOFT 


P.O. Box 1628 
Champaign, IL 61820 


Atomic Weights 


Load 
Atomic 
Weight 


ЩЕ TT 


225 0? 07| 244 55 + |263 О? 07 

226 22 ІНУ| 245 02 2 |264 91 R/S қ 
227 87 IFF| 246 00 0 |265 43 REL (b) 
228 C1 01| 247 95 = |266 07 07 

229 00 00 | 248 42 570|267 32 KIT 

зай 92 92| 249 0: 01|268 42 STD 

231 22 INV] 250 59 INT|269 08 08 

232 86 БТЕ | 251 32 51Т|270 25 CLR 

233 02 O2|252 43 RCL|271 22 INV 

234 ті 5ВЕ| 253 01 01|272 67 EQ 

535 00 00| 254 22 INV|273 02 02 

?36 75 75| 255 67 Ей |274 3? 3? 

257 43 RCL| 256 00 00|275 43 RCL 

238 п? 07| 257 92 92|276 08 08 

239 75 - |258 8? IFF|2?? 32 XIT 

240 01 1 |259 03 02|278 61 GTO 

241 95 = |250 02 02|279 00 00 

242 56 + |261 75 75/280 oF 09 

543 02 2 |262 43 RCL 


of an 
Atom) 


Atomic Sum of 
Number Weights 


Figure 1: Placement and definition of user-defined keys. Given the placement 
of the user-defined keys in figure 1а, the program tape in figure 1b shows the 
meaning of each key. For example, user-defined key А is used when entering 
the value for N. See tables 1 and 2, which describe the usage of these keys. 
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Table 1: Loading and changing atomic weight information. The 
first routine allows the user to enter the atomic weight for all 
elements, starting with element 1 and continuing through ele- 
ment 106. The second routine allows the user to make changes 
to a group of consecutive elements. Since two atomic weights 
are stored in a single register, both weights for an odd-even pair 
must be entered even if only one of the two is to be changed. 
Pressing the R/S button causes the calculator to request the next 
odd-even pair of atomic weights. The E' key, used to end this 
loop, can be pressed only when the atomic number showing in 
the display is odd. 


Procedure Press Display 

To load atomic weight 

Initialize. does not 
change 

Enter 1. 1 

Enter atomic weight for 

atomic number 1. 

Enter atomic weight for 

atomic number 2. 


4 


Enter atomic weight for | | 107 
atomic number 106. 
Initialize. 


Load data into banks 2, 3, and 4. (Refer 
to owner's manual for TI Programmable 
58/59.) 

(The program is now complete. The load 
subroutines will not be needed unless a 


does not 
change 


change of data is required at a later 
date. 


To change atomic weight data 
Initialize. 


Enter n, where n= 1, 3, 5,... 103, 105. n 
Enter atomic weight for n. Bg n+1 
Enter atomic weight for п + 1. п+2 
(7 + 1 15 even) 


does not 
change 


does not 


If the number displayed is odd, press 
change 


E' to exit the "change atomic weight 

| data" routine. 
To recall atomic number for the next 
atomic weight to be entered. 
(Step 12 is performed when the operator 
initializes with n, an even Integer, 
thereby initiating an error condition.) 
Repeat steps 9, 10, and 11 to continue. 


Atomic 
number 


Text continued from page 208: 


I realized that a programmable calculator could easily 
be used to store and retrieve data contained in the 
periodic chart; once this is done, the user can manipulate 
periodic-chart data with a small chance of error. Using 
the Texas Instruments ТІ-59, I developed the program 
shown in listing 1. 

This program, documented in tables 1 and 2, contains 
two types of routines, the first for loading atomic 
weights, and the second for retrieving them. I decided to 
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Table 2: Retrieval of data from the program. The first routine 
finds an element's atomic weight, given its atomic number. The 
second routine calculates the molecular weight of a molecule 
given a set of quantity/atomic-number pairs that describe the 
molecule. The quantities marked with asterisks (*) denote 
numbers that will be printed when a РС-100А or PC-100C 
printer is attached, 


Procedure Press 


Display 


To find atomic weight 
Initialize. does not 
change 
(When orogram is initialized, the display 
is preserved.) 

Enter atomic number. value of 
atomic 
weight* 
Repeat step 2 for new atomic number. 


To find molecular weight 
Initialize. | does not 
change 
does not 
change 

Enter how many of that particular Ах 
element. | atomic 
weight* 


Enter atomic number. 


Repeat steps 5 and 6 for each element. 
Calculate tota! weight (sum weight.) total 
weight of 

mole- 
cule” 

(Note: label C is a subtotal.) 

To find weight of a new formula, go to 

step 4. 

Recall last А entry (when pee 

Recall last B entry (when desired 

(Steps 10 and 11 are merely for conve- 

dena and do not interfere with program 

OW. 


CLR, A | Last A 


Table 3: Table showing usage of registers 00 thru 79 in the 
periodic-table program, listing 1. The atomic weights must be in 
the form of ХХХ.ХХХ; leading and trailing zeros will be 
automatically inserted. 


Register 
Number Use 


00 thru 09 Used. 
16 thru 19 These registers are left open to allow the operator 
to store additional data during program use 
without altering internal program executions. 
Used to store atomic weights, 

Not used. 


20 thru 72 
73 thru 79 


sacrifice speed of execution for ease of operation and pro- 
tection of loaded data. 
This program will enable you to: 


€ Display atomic weights by entering the correspon- 
ding atomic numbers. 

€ Calculate molecular weights. 

€ Calculate any combination of atomic weights. 

€ Load atomic weights either sequentially or random- 
ly. 

€ Print values using the PC-100A or PC-100C printers. № 


Circle 159 on inquiry сага, 


VULCAN - DBMS 


THE PROFESSIONAL and PERSONAL 
DATABASE MANAGEMENT SYSTEM 


For 8080/Z80 systems under CP/M or PTDOS 


VULCAN is a complete database management system that has 
38 powerful, easy to learn, English-like commands to 
manipulate files, records, fields, and scratch-pad variables. 
VULCAN has a command repertoire which includes such ccm- 
mands as: SORT, REPORT, APPEND, INSERT, EDIT, 
COPY, REPLACE, LOCATE, DISPLAY, DO, LIST, and 
LOOP. 

VULCAN JR. is an interactive inquiry/response system 
VULCAN can be used in interactive or program mode. The 
program mode uses modern structured command programs to 
combine powerful DBMS operations. 

VULCAN is written in assembly language for efficient infor- 
mation processing and requires 36K bytes CP/M system and 
one or more disk drives. 

VULCAN can accept or store data in standard ASCII files to 
be compatible with BASIC, FORTRAN, word processors, etc. 
VULCAN can be used for mail lists, inventory, accounting 
systems, parts lists, etc. It puts you in fingertip control of your 
data. With VULCAN, you don't need to write a program to do 
something out of the ordinary. 


*VULCAN (CP/M or PTDOS) 
*VULCAN JR. (CP/M only) 
Manual only 


$490 
$ 98 
$ 25 


SCDP 


Software Consultation Design 
and Production 
6542 Greeley St. 
Tujunga, CA 91042 (213) 352-7701 
California residents add 6% sales tax. 


Circle 160 on inquiry card. 


The 
"Blue Box” 


IDS MODEL 60 MODEM AND TERMINAL 
INTERFACE PARRET ANALYZER 


ан LED's. 24 
miniature switches allow iso- 
lated testing and observation 
of all signals. Mini-jumpers 
included for cross-patching 
and signal monitoring. Sturdy 
10 oz. unit has hard plastic 
case, is battery powered, reg- 
ular or rechargeable. Im- 
mediate delivery. 


INTEHNATIONAL. 


Our Model 60 is called ''The 
Blue Box'' by thousands of 
users. This compact unit 
Че the most testing capabil- 
ty per dollar. Pinpoints the 
source of trouble between the 
Modem and Terminal. Pro- 
vides access to all 25 lines of Ш 
the EIA RS 232 interface. Has ILI DATA 
12 monitoring LED's plus two SCIENCES, INC. 


? Wellington Ad.. Lincoln, А.І. 02865 e Tel:(401)333-6200 e TWX: (710)384-1911 
Export: ЕМЕС, 2350 S. 30th Ave., Hallandale, Florida 33009 


EXCITING MAIL ORDER DISCOUNTS 


ЕЕ computer П 
Am, тек 


"APPLE 11 32K *1050 
APPLE 11 48K *1100 
*COLOR *GRAPHICS 
APPLE П ACCESSORIES 


* SOUND 
CORVUS 10 MEGABYTE DISK ORIVE..£4650" | CLOCKJCALENDAR CARD 
YSTEM 445” ТЕМ 


PASCAL T --- — INTROL K-10 379 240^ 
TALKER SPEECH EYNTHISIZER . m 
AD 50^ 


SUPER 

ROMPLUS CA 

HUERISTICS SPEECHLINK 2000 

ОС HAYES MICROMDDE мезі 


E 
NOVATION CAT MODE M 


PRINTERS 
ANADEXDP 8000 , . 2 
CENTRONICS 730-1 

AXIOM EX-801... ...... 

AXIOM EX-820 . 

TRENDCOM 100 d зы 


=84К 8-100 DYNAMIC RAM BOARO 
“WORKS WITH 2-80, 8080 8 6085 
“POWER CONSUMPTION 5 WATTS 


НО WAIT STATES REQUIRED 5380. 
ADD suh FOR ASSEMBLED & TESTED 


«0 С» COMPUTER SPECIALTIES 


Circle 161 on inquiry card. 


| pansion Parallel and serial interface 


THe amazing SORCERER-« e" ze cj EO e 


The SORCERER № а 280 CPU based micro- 
computer internally expandabie Io 48К 4K НОМ 
reaidant monitor VO connector lor 65-100 ox- 
Dual 
cassette 1/0 Graphic resolution of 240 x 512, 
30 ines of 64 characters, 8 x B dol matrix 
Full ASC зе! (upper and lower case), plus 
standard graphic symbols User may debne 

up їо 128 characters Koyboard js 63-key 

data processing type, plus a 16 key 

nument input pad 


LEEDEX VIDEO 100 


12" BLACK & WHITE MONITOR 


*VIDEO BANOWIDTH 12 MHz * 3db 
*COMPOSITE VIDEO INPUT 


512999 
SOROC IQ 120 


е SERIAL Н5232С 
* FULL ASC!| UPPER/LOWER CASE 
* NUMERIC KEYPAD CURSER KEYS 


« SCREEN CONTROL & $775 4 


PROTECTED FIELOS 
*ALSO AVAILABLE” 
SOROC 1а 140 EM 


e TO ORDER › 

Pnone orders myited, using credit cards. Or send cashiers 
check w money order thal draws оп в U.S bank Please add 
2% {55 OO Minimum) for handling. shipping {аш service) and 
insurance, of e&quipmani! whl бе shipped freight collect 
Calllamia rosidenis ада 6% sales lax All equipment 35 in 
lactory carions wilh the manuleclurers warranty Eauipment 
їз subject (o price change and availabilty withoul notice 


6363 EL CAJON BLVD., SUITE 205, 
SAM DIEGO, СА, 92115 * (714) 579.0330 
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Programming Deickies 


KIM-1 Multiplication and Division 


James C Couchman, General Dynamics Corp, Fort Worth 
Division, POB 748, Fort Worth TX 76101 


When I bought a MOS Technology KIM-1 microcom- 
puter to use in a specific control function, it arrived with 
a set of comprehensive instruction, programming, and 
hardware books. Ав soon as I connected а 5 V power 
supply, 1 was able to interact with the machine through 
the hexadecimal keyboard and light-emitting diode (LED) 
display. It was a bit more difficult to get our Teletype to 
work with the KIM-1, but with a slight adjustment to the 
teleprinter timing, the problem was cured. 

The KIM-1 is stil a real bargain, with а in- 
cluding the 6502 microprocessor, 2 K bytes of read-only 
memory (containing the Keyboard Input Monitor from 
which the name is derived), an interval timer, fifteen 
input and output lines, 1 K bytes of programmable 
memory (with address logic for 16 K bytes), and prob- 
ably some features І have not yet discovered. 

Since the KIM-1 is programmed in machine language 
using a set of fifty-six instructions, I believe that the best 
way to learn to program it is to not just read about it, but 
do it. One should just start writing code, and, in time, the 
power of the basic instruction set will really be under- 
stood and appreciated. 

Once the user is familiar with the capabilities of the 
KIM-1, he begins to wish that it could do more. One tool 
that provides more capability is a set of software routines 
that perform sixteen-bit multiplication and division on 
the 6502 processor. Áfter I searched for a suitable set of 
routines, І concluded that I would have to write my own. 

To prevent you from having to "reinvent the wheel," 
I am presenting these routines here, In developing these 
routines, [ enlisted the invaluable assistance of my 
associates С К Arnett and J К Williamson. These routines 
should work without much difficulty on other 6502- 
based computers. 


Sixteen-Bit Routines 

These routines can multiply and divide two 16-bit 
signed quantities together and produce a signed 16-bit 
result. The routines are written as relocatable sub- 
routines. 

In multiplication, the high-order byte of the first 
multiplicand is loaded into hexadecimal location 0000, 
and the low-order byte into location 0001. The high- 


212 March 1980 © BYTE Publications Inc 


order byte of the second multiplicand is put into location 
0006, and the low-order byte into location 0007. 

In division, the high-order byte of the divisor is loaded 
into hexadecimal location 0000; the low-order byte into 
location 0001. The high-order byte of the dividend is 
placed into location 0006, and the low-order byte is load- 
ed into location 0007. If the value of the divisor is zero, 
the division routine will return control to the calling pro- 
gram. 

For both the multiplication and the division routines, 
the answer is returned in hexadecimal locations 0002 
(high-order) and 0003 (low-order byte). It should not be 
very hard to change this if need be. 

Ап example of a simple calling routine is shown in 
listing 1. The calling sequence is essentially the same for 
both multiplication and for division; only the value con- 
tained in the two bytes that follow the jump-to-sub- 
routine (JSR) instruction must be changed. 


Listing 1a: Calling sequence for 16-bit multiply subroutine. 


Address Code 

0007 20 (5А) 
0008 00 

0009 01 (multiply) 
000A A9 (LDA) 
000B 09 

000С FO 

000р ЕС 


Listing 1b: Calling sequence for 16-bit divide subroutine. 


Address Code 
0007 20 (JSR) 
0008 30 

0009 00 (divide) 
Q00A AS (LDA) 
0008 00 

000С FO 

0000 FC 


Circle 162 on inquiry card. Circle 163 on inquiry card. 


ПЛ /ҒА = = ГА ПЛ ёз Your Full Service Computer Store 
KEYED FILE We Have 


MANAGEMENT SYSTEMS 


for CBASIC and Micropolis BASIC It Al | 
Developing business applications in BASIC? h aii 

pi you эгер Te to create, retrieve, and update your data by user . HARDWARE C. =” i EAT в 
defined keys provides this plus much much more » SOFTWARE ДУУ x есу. 
€ Random, sequential, and пепегіс access by key 
€ Secondary a with апу number of keys e PERIPHERALS 
€ Key and record deletes with automatic space reclamation é 
€ Dynamic file allocation and extension ACCESSORIES 
e Complete сотрашізіку with BASIC eas " “ SEMINARS 
€ Easy to use — initiated through simple ІС statements á 4 
In use world wide, MAGSAM ts now better than ever! BOOKS, MANUALS, MAGAZINES + DISK DRIVES 
Mon MAGSAM ІМ for CP/M: and сами: о performance * PRINTERS • MONITORS *FURNITURE 

assembler version of the highly acclaimed il Same powertul А А 
features with up to 60% faster access time Ideal for serious business Ail the famous brand names, including: 
apmications where response time is critical. . . . s295/$25t APPLE Alpha Micro Soroc 
Mew! MAGSAM ПГ“ for Micrapoills — Now Micropolis BASIC users can 
have а! the powerful features and capabilities of MAGSAM Ш Save ATARI Alpha Pro Hazeltine 
development time while providing more mane applications. Perfect for EXIDY/Sorcerer Cromemco Sektor 

all business applications. , 68145/815% Ki m ІСот тодоге Хе о РЕТ 

Improved! MAGSAM ПГ“ for CP/M and CBASIC — MAGSAM III FOX А 
Release 40 prowdes all standard MAGSAM features plus — increased || Texas Instruments Lear Siegler Shugart 
perlormance; enhanced tutonal program and Не utilities; improved data 
integnty, plus а пем memary-saving read-only module . 5145/5151 
Visa and Mastercharge welcome Оеаіег and DEM inquiries invited VISA  ВапкАтегісага • Master Charge 


t MAGSAM package pnce/ manual only price Single CPU icense MAGSAM package metudes 
MAGSAM Ме manager. tuta = ACH esi ite dump utility, read-only module IMAGSAM Ін олу) 


User Guide, Reference Card. and one year update service CBASIC versions require CBASIC and 
CP/M-compatuble DOS MAGSAM it distributed as BASIC saurce МАСЗАМ IV distributed п 
phyect form CBASIC versions avasable on B" and Moccopohs Mod U disks Micropobs version 
avadatle on Mod il disk [Sa m A i ER A a —NME 1 
4+ Regstered trademark of Ongital Research 


WESTMINSTER - 6791 Westminster (714) 891-2584 
ПЛАС MICRO APPLICATIONS GROUP IRVINE - 270 South Bristol (714) 957-5874 
7300 CALDUS AVENUE VAN NUYS — 5848 Sepulveda (213) 786-7411 

ИВ РАМ n LAWNDALE -15818 Hawthorne (213) 370-4842 

| BURBANK — 3808 West Verdugo (213) 848-5521 


CALL ON JOHN D.OWENS FOR ALL OF YOUR COMPUTER NEEDS 


HAZELTINE 1500, 1510, 1520 PAPER TIGER . IMS 5000 and 8000 systems 
Best prices available. graphics option 280 CPU, 5-100, CP/M, dual double density 
With БО Hz. add $1 00. TELETYPE MODEL 43 drives, 32K RAM атат каз 9 + +з + eae $2,765 


И — with RS232 MARINCHIP 9900 16Bit, S-100 
IBM 3101 CRT $1, БЕ OA Excelteni software package includes word 
9 x 16 dot matrix. Selectric-like keyboard. DECLA ir ams 1200 processor ..,............ ood | $700 


WORDSMITH Video subsystem ...$1,395 Microprocessor controlled. 
S-100, 40 lines, 80 columns, powerful word NEC Spinwriter 5510 
_Processor, — | QUMESPRINT 5/55 
SOROC IQ 120 DIABLO 1640 KSR - 
IMS 16K Memory, 250 ns MODEM: The Cat ... TEI ана 5% € 
4116 RAM Chips $10 Originate/answer 
Telebuffer 43ASR 


for Superbrain and TRS-80 TELETEK, TARBELL GLE AND 


CALIFORNIA COMPUTER SYSTEMS | DOUBLE DENSITY CC - ROLLERS aam Шы ~~ as a Telex 
16K Memory $ KONAN HARD DISK C. ITROLLER — . 


Runs in 4MHZ systems with no wait states. TELEVIDEO Smart CRTs 


Call on us Юг product sheets. Dealer COU's accepted at no extra charge, 
inquiries invited. Prices subject to change with- Shipping: $13 for light printers and CRT's/ 
out notice. Credit cards add 4% 


WE EXPORT. OVERSEAS CALLERS USE (212) 448-6298 ONLY or TWX: 710 588 2844 CABLE: OWENS ASSOC. 


We have no reader inquiry number. Please call or write. Product sheets available. 


JOHN D. OWENS ASSOCIATES, Inc. 


12 SCHUBERT STREET STATEN ISLAND, NEW YORK 10305 


(212) 448-6283 WE ARE KNOWN FOR OUR PROMPT, COURTEOUS SERVICE (212) 448-6298 
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Circle 155 on inquiry card. 


The assembler mnemonics and hexadecimal code for 
the multiplication subroutine are given in listing 2. The 


Disc/S 
division subroutine is given in similar form in listing 3. 


MART, INC. The multiplication subroutine is shown in hexadecimal 


DO IT YOURSELF memory-dump form in listing 4; the division code in that 
form in listing 5. 


My collegues and I hope that these programs will help 
other KIM-1 users. We know that having had them pre- 
ANADEX Printer, DP 8000............. $ 845.00 pared for us would have saved us much time. 
CENTRONIX 730 Matrix Printer ......... 825.00 
(with 4 free zip pack ribbons) 
HAZELTINE 1520 .................... 1319.00 Listing 2: Relocatable subroutine to perform multiplication of 
NEC Spinwriter 5510 (RO) ............. 2643.00 16-bit quantities on the 6502 microprocessor as used in the MOS 
nv. ЖЕЛИН Technology KIM-1. Both assembler mnemonics and hexa- 
SORC IQ 140 (Assembled) ............. 1245.00 decimal code are given. Entry point is hexadecimal location 
ТІ 810 Basic (upper & lower case) ...... 1669.00 0100. 
ТІ 994 Personal Computer ........ NR и 
ТЕС 511 CRT (upper & lower case) ...... 799. ‚ | 
LA 34 DEC Writer Teleprinter .......... 1195.00 | n Шш ee 
CARTRIDGES • DISKETTES » MAG TAPE 0100 CLC 18 
a 0020 ШАЮ А9 00 
ADDS, CENTRONICS, HAZELTINE, IMSAI, LEAR 0104 m AA 
SIEGLER, TECHTRAN, TI, VECTOR GRAPHICS 0105 STA 0002 85 02 
RS 
AND OTHE 0107 STA 0003 85 03 
STORE HOURS: 9 A.M.- 5:30 Р.М. Mon. through Fri. 0109 ГОА 0000 A5 00 
Call or write for quotes or information арз ЕМЕ ВЕ 31 
( 010D LDA 0001 А5 01 
Е 010Е BEQ FO OC 
ы / “4 1840 LINCOLN BLVD., 0111 СМР #1 C9 01 
SANTA MONICA, CA 90404 0113 p DO 1р 
213) 450-5911 0115 DA 0006 A5 06 
MART, INC. iiis 0117 STA 0002 85 02 
0119 LDA 0007 A5 07 
011B STA 0003 85 03 
011D RTS 60 
the ULTIMATE in ОПЕ BPL 10 12 
0120 INX EB 
CHEAP VIDEO 0121 LDA 0001 А5 01 
0123 CLC 18 
0124 EOR FF 49 FF 
BOOK & RIT 0126 ADC jl 69 01 
ONLY $42.95 0128 STA 0001 85 01 
012A LDA 0000 А5 00 
012С EOR FF 49 FF 
012Е ADC #0 69 00 
0130 ЭТА 0000 85 00 
" 0132 LDA 0006 AS 06 
WO 0134 BNE DO 26 
; 0136 LDA 0007 А5 07 
0138 ВЕО FO 18 
013A СМР #1 C9 01 
Don Lancasters "Cheap Video" ‘concept allows almost ae Pes = = 
unlimited options, including: 013Е BNE Do 12 
ж Scrolling: Full performance cursor. 0141 LDA 0001 AS 0l 
x Line/Character formats of 16/32, 24/80, 32/64.... 0143 CLC 18 
ог almost anything. 0144 EOR FF 49 FF 
* Graphics-up to 256 X 256 B&W; 96 X 128 COLOR 0146 АРС fl 69 01 
(requires low-cost option modules ) 0148 STA 0003 85 03 
* Works with 6502, 6800 and other micros. E = E. 9 a т” 
SPECIAL OFFER: Buy the Kit Cupper case alpha- 014Е ADC #0 69 00 
numeric option included) & get the Book at 1/2 price. ia dm 0002 i 02 
лъч НАМА ELECTRONICS. DEPT 11.8.1020 8. WILSHIRE BLVD.. ы ынча -4--. ИШНИ 0153 LDA 0001 AS 01 
| l'm Sold, PLEASE RUSH..... () SEND FREE CATALOG | 0155 STA 0003 85 03 
Н С) ТУТ-65в Kit & Cheap Video Cookbook - $42.95 lenclosed) р 0157 LDA 0000 А5 00 
! C) ТУТ-6 58 Kit only (book required for assembly) 539.95 ! 0159 STA 0002 B5 02 
А пате р 015B RTS 50 
! — address: і 015C BPL 10 12 
: city: | — . ` _ state __ = 015Е INX ЕВ 
ИМА ELECTRONICS Dept. 3-8. 1020W. WILSHIRE BLVD., OKLAHOMA CITY. OK 73116 — ! 015Е LDA 0007 AS 07 


ттт == шақ ӨШ” Emm Dum ЖЫН БЕН шық Gm ЖЫҚ URN ERR «ШЫ ihm «мА dee mum uuum wem ves dun жа б қар {ИЙ ЖЕН ШЕ SERA ЖЕН БЕН ЖЫН MÀ Тр 7-- Т «== тт т т== >> o0 те) oco c СЕ си” wm ШЕР ШЕШ 4mm Emm mm wu Umm 


Listing 2 continued on page 215 
214 March 1980 © BYTE Publications Inc Circle 166 on inquiry card. 


Listing 2 continued: 


Circle 157 on inquiry card. 


0161 CLC 18 CATCH THE 
0162 EOR FF 49 FF 
0164 ADC #1 69 01 $-100 INC. 
0166 STA 0007 85 07 
0168 LDA 0006 А5 06 BUS! 
016А ЕОН FF 49 ЕЕ 
016С АРС # 69 00 hn rea 
016Е STA 0006 85 06 PRICE 
0170 ГОА 0000 A5 00 ; mmi 
0172 СТА 0004 85 04 S.D. SBC-100 Kit 199.00 
“itn LA ed = s Anadex Printer DP8000 w/Tractor 

U/L Case Serial or Parallel j 
0178 LDA 0003 А5 03 i MS Би 
017A CLC 18 S.D. Z-80 Starter Kit w/PIO 340.00 210.00 
ua 2—9 e нш А Shugart SA400 Bare Drive Dual 

Densi 450. i 
017F LDA 0002 A5 02 y Ша) ЧА 
018] ADC 0000 65 00 Godbout 8K UNKIT Econoram |! 129.00 110.00 
0183 STA 0002 85 02 Morrow's Thinker Toys 
vem A - -i Р Switchboard 1/0 Assembled and 
eo SBC #1 ЕО 01 Tested 259.00 221.00 
018A STA 0007 85 07 Subject to Available Quantities e Prices Quoted Include Cash Discounts. 
018C LDA 0006 А5 06 Shipping & Insurance Extra. 
018E SBC #0 E9 00 We carry all major lines such as 
0190 STA 0006 85 06 S.D. Systems, Cromemco, IMSAI, Vector Graphic, North Star, 
0192 СМР #0 C9 00 Sanyo, ECT, TEI, Godbout, Thinker Toys, Hazeltine, IMC 
0194 BNE DO E2 For a special cash price, telephone us. 
0196 LDA 0007 А5 07 s 
0198 СМР #0 С9 00 959—100 inc. 
019А ВМЕ DO DC 7 White Place 
019C DEX CA 

Clark, N.J. 07066 

019D BNE DO 15 
O19F LDA 0002 AS 02 Interface ....201-382-1318 
ОА] EOR FF 49 FF 
O1A3 STA 0002 85 02 
О1А5 LDA 0003 A5 03 
01A7 EOR FF 49 FF 
01А9 CLA 18 
ОАА ADC #1 69 01 
ОАС STA 0003 85 03 
Ol AE ГОА 0002 A5 02 
01В0 ADC #0 69 00 
01В2 ОТА 0002 85 02 
01В4 ВТ5 60 


The Zg-SYSTEMS 64K НАМ 
board is designed to operate 
in any Z80 based microcom- 
puter having S-100 bus. It 
uses 16K dynamic RAM chips, 


Compatible with Cromemco 
and M/PM multiuser. Fully 
assembled, burned in, & 
tested. Available from stock 
to 60 days 


Listing 3: Relocatable subroutine to perform division of 16-bit 
quantities on the 6502 microprocessor of the KIM-1, with 
assembler mnemonics, Entry point is hexadecimal location 0030. 


Address Mnemonic Hexadecimal Code & features: As low as $500.00 in 
—Board select quantities of 100 
0030 CLC 18 —Bank select 
0031 CLD D8 — Transparent on-board | Price of one 
0032 ГОА #0 A9 00 reíresh PC board only 
0034 TAX AA —2 or 4MHz operation With 16K RAM 
0035 STA 02 85 02 (w/ no wait state) Plus shipping charges 
0039 LDA 00 А5 00 
003D ШАО A5 О! dL ер 
ООЗЕ BNE DO 15 H CONTROLLER ' 1 
andles with no modification “ыйык арын 
0041 RTS 60 up to: ГІ ІЗ ou 1ш 
0042 ЕРІ, 10 12 * 4 standard B" drives Use CP/M Disk Operating System 
0044 INX E8 (Shugart or compatible) or in I 1771 ІЗІ controller: 
0045 LDA 01 А5 01 * 3 minidrives 5” rice ol one 
0047 CLC 18 Run with 2 or 4 MHz CPU 
0048 ЕОН FF 49 FF SEND FOR FREE INFORMATION 
004A ADC #1 69 Ol 6 months warranty on our boards with normal use 
004C STA 01 85 01 Zg-SYSTEMS 
004Е LDA 00 А5 00 РО Box 1847, San Diego, СА 92112 
0050 EOR FF 49 FF (714) 447-3997 


Listing 3 continued on page 216 
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Listing 3 continued: 


00B4 LDA 01 А5 01 
0086 ВМЕ DO DC 
0088 BEO FO OD 
OOBA SEC 38 
OOBB LDA 03 А5 03 
OOBD SBC #1 E9 01 
OOBF STA 03 85 03 
00С1 LDA 02 Ав 02 
00C3 SBC #0 E9 00 
00C5 STA 02 85 02 
00C7 DEX CA 
00С8 ВМЕ ро 15 
00СА ЫРА 02 А5 92 
00СС EOR FF 49 FF 
00СЕ STA 02 85 02 
0000 LDA 03 A5 03 
0002 EOR FF 49 FF 
00D4 CLC 18 
0005 ADC #1 69 01 
00D7 STA 03 85 03 
0009 ЫРА 02 A5 02 
Q0DB ADC #0 69 00 
00рр STA 02 85 02 
OODF RTS 60 


Listing 4: Multiplication subroutine in hexadecimal memory- 
dump form. 


3 18010018084900АА65028503А5000011А501Ғ00СС901р010450655097А 
å 18011502A5078503601012E6A5011849FF69018501A50049FF 69000610 
318013085004506D0264A507F018C901D032CADO12A5011849FF690 1 DAOB 
5 1801488503А450049ҒҒ6900850260450185034500850р601012Е8А50868Ғ 
5 180160071849FF5901850TA50649FF69008505A500B 50A4A501B5050B1B 
3180178A5031865018503A50265008502 38A507E9018507TA506E 90007CQ 
3 1801908506C900DOE2A507C900DODCCADO1 5A50249FF8502A503490BE6 
3 1801ABFF1869018503A5026900850260E9008DO600C9G0DODBATO 70962 
50000080008 0 


Listing 5: Division subroutine in hexadecimal memory-dump 
form. 


3 1800301 SDBASO00AAE 5028 50 3AS00D005A501 D0 1$601012E8A501 1 808C7 
118004549ҒҒ690185014А50049ҒҒ69008500А506р026А507Ғ018С9010992 
i 180060D032CADO12A5011849FF69018503ASO049FF 49008502 60A50A00 
3 180078018503A5008502601012E8A5071849FF^9018507A506a9FFOBAA4 
3 18009069008 506A50 3186901 8503A5026900650238A50 LESOTASOIOTIS 
3 1800ABASOOESO68500A5003008DO0E0A501DODCFOO0D38A503E901850BO00 
3 1800C003A502E90058502CADO!5A50249FFBSO2A50349FF186901 B5OAQE 
$ 1800D803A5026900850260002A3F 3C 3B3F 1 ЕЗЕЗЕЗЕҒЕ 1 ЕЗЕТЕТАТҒОТВР 
i 00000800085 М 


"Ше purpose of computation 
15 insight not numbers 


Da Dosss 


| P.O. Box E, Dept. G 
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— Hamming 


QURNAL (Software and systems for small computers) 


| 


, Menlo Park, СА 94025, $15 for 10 issues - Remember to include your name, address and zip with your check. 


Circle 169 on Inquiry card 


Circle 170 on inquiry card. 


€99999009990999099009000009090900900999900009000090090999 
Ф 
Ф 


COMMUNICATIONS SOFTWARE 
FOR S-100 MICROCOMPUTERS 


OOOO 00008 


INTEGRATE YOUR MICROCOMPUTER INTO 
THE IBM WORLD WITH: 


BISYNC - 80/3780: Provides full function IBM 
3/80 or 2780 emulation for batch data trans- 
mission. Price - $485. 


BISYNC - 80/3270: Emulates a full function 
IBM 3270 for interactive communications. 
Price - $485. 


BISYNC - 80/ASYNC: Allows asynchronous 
communications between micros with the speed 
and extensive error correcting of bisync com- 
munications. Price - $95. 


FOR MORE INFORMATION, CONTACT: 


W Micno-Lntegnation.Lne. 
104 Morris Avenue P.O. Box 335 


Friendsville, MD 21531 


(301) 746-5888 


Ф%0%99%99%9%99999%999%%9%9%9099%9%999990990%99999999%%%999%%%%%% 


Ф%%%9%9%099%9%9%9%99%9%%0%9%%99009%9%0%90999%90999%99999999999%999%9999099999999090999999 


€$999999999909099990999099009009909090909909099090090909090990909909099 909009 


Circle 171 on inquiry card. 


IHE І5Е55ЕМСЕ 
of output quality 


Any ІВМ SELECTRIC®can be con- 
verted to produce high quality out- 
put at an affordable price! 


Interfaces directly to S100, Parallel, 
RS-232 or IEEE-488. 


Compatible with TRS-80, Sorcerer, 
Pet, Apple, Horizon, etc. 


Why be printer bound? Prices from 


$496 to $675. 


Escon Products, Inc. 

171 Mayhew Way, Suite 204 
Pleasant Hill, Ca., 94523 
(415) 935-4590 


EXECUPORTS 


Quiet, Portable, Reliable, 
Versatile Printing Data 
Terminals 


80 Print Position 


Model 300 


FEATURES: 

e Built-In Acoustical Coupler 
e 10, 15, 30 CPS 

* Carrying Case 


80/136 
Print Position 


Model 3000 


TWO SPECIAL PURCHASE PRICES 
Remanufactured Units with 90-Day Warranty 


Model 300 $1,295 


Model 3000 $1,895 


Off Lease Units with 30-Day Warranty 


Model 300 $695 


Model 3000 $895 


Buy Direct From The Manufacturer * Maintenance Contract Available 
Order Now * Immediate Delivery * Quantity Discounts 


| Computer Transceiver Systems Inc. 
( | 5) East 66 Midland Avenue * Paramus, NJ 07652 
P.O. Box 15 * Phone: (201) 261-6800 
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AVAILABLE 
WITHOUT 
PRESCRIPTION! 


THE ONLY 
SYSTEM OF ITS 
KIND YOUR 
MICROCOMPUTER 
WILL EVER 
NEED! 


GLOBAL 
DATABASE 
MANAGEMENT 
SYSTEM 


for 
PROGRAMMERS, ACCOUNTANTS, BOOK- 
KEEPERS, DOCTORS, LAWYERS, PUB- 
LISHERS, SCIENTISTS, MANUFAC- 
TURERS, WHOLESALERS, RETAILERS, 
MANAGERS, LANDLORDS, REAL ESTATE 
AGENTS, TEACHERS, STUDENTS, ETC. 


Extremely comprehensive, versatile 
user-oriented management system for 
database creation and list main- 
tenance. Runs under CP/M* and 
CBASIC2** on a microcomputer 


| system in only 40K RAM. 
| Completely user-defined file structure 


with sequential, random and linked file 
maintenance; user-defined number of 
fields; data transfer between records; 
automatic high speed search 
algorithms with global search func- 
tion; built-in ISAM; fast sort/merge 
utility; record selectable output can be 


formatted (with/without headings, col- | 


итп tities, totals, etc.) and printed on 
various forms (labels, envelopes, 
preprinted forms, etc.); links to CP/M 
commands or programs with 


automatic return to Global; provides | 


status reports on diskette, data file and 
hardware environment; disk used as 
extended memory. 


Supplied on standard 8" IBM disk (inquire about 
other formats), complete with BASIC subroutine 


library in source code, with 
comprehensive manual. 520 5 
MANUAL ONLY...$25 


"Trademark о! E dpt. 
Digital Research яне Sales Tax 


* Trademark of where applicable 


Soflware Systems 


DEALER INQUIRIES INVITED 
LOBAL 


ARAMETERS 


1505 Ocean Ave., Brooklyn, N.Y. 11230 
212/252-5002 


Circle 173 on inquiry card. 


Event Queue 


Albion College, Albion MI 
49224. 


MARCH 1980 


March 
James Martin Seminar 
James Martin will discuss 
the design and management 
of distribution processing 
and networks. 

For details of his March 
appearances write 
Technology Transfer In- 
stitute, POB 49765, Los 
Angeles СА 90049, (213) 
476-9747. 


March 
Short Courses on Microcom- 
puters, George Washington 
University, Washington DC. 
Contact the Director of 
Continuing Engineering 
Education, George 
Washington University, 
Washington DC 20052 or 
call (202) 676-6106 or (800) 
424-0773. 


March 
Workshops tor TRS-80 In- 
terfacing, 8080-8085 and 780 
Design and Digital Elec- 
tronics for Instrumentation 
and Automation, Virginia 
Polytechnic Institute and 
State University, Blacksburg 
VA. 24061. For additional 
information on times and 
dates, contact Dr Linda 
Leffel, CEC, Virginia Tech, 
Blacksburg VA 24061 or call 
(703) 961-5241. 


March 1 
Exploring Small Computers, 
Albion College, Albion MI. 
This fair will feature exhibits 
and seminars on microcom- 
puters and their applications 
in business, education, and 
the home. Contact D W 
Kammer, Dept of Physics, 


March 3-5 
Office Automation Con- 
ference, Georgia World 
Congress Center, Atlanta 
СА. А combination con- 
ference and exhibition of 
office computer systems has 
been developed to help 
management understand the 
growing technology of 
business computer systems. 
For more information, con- 
tact H A Bruno and 
Associates Inc, 78 E 56th St, 
New York NY 10022. 


March 4 and 5 
8th Annual Midwest Digital 
Equipment Exhibit and 
Seminar, Thunderbird 
Motel, Minneapolis MN. 
Manufacturers of computer 
terminals, data communica- 
tion equipment, peripherals, 
data acquisition systems and 
digital test instruments will 
display their products. 
Seminars will be held both 
days. For further informa- 
tion, contact John Bastys 
Countryman Associates Co, 
1821 University Ave, 
St Paul MN 55104. 


March 6-8 
Microprocessor Peripherals 
Workshop, Montgomery 
AL. This hands-on 
workshop includes 27 hours 
of instruction, with a take- 
home option and one 
microcomputer station for 
every two participants. Con- 
tact Paul A Willis, POB 29, 
Arlington VA 22210. 


March 10-12 
1980 National Office Exhi- 
bition and Conference, 
Automotive Building, 


In order to gain optimum coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice should 
reach our office at least three months in advance of the date of the 
event. Entries should be sent to: Event Queue, BYTE Publications, 
70 Main St, Peterborough NH 03458. Each month we publish the 
current contents of the queue for the month of the cover date and the 
two following calendar months. Thus a given event may appear as 
many as three times in this section if it is sent to us far enough in 


advance, 
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TRS-80? СР/М® 5 CBASIC* 
BUSINESS SOFTWARE 


All MOD 11 CP/M's are not created equal... 
Find out why ours is the Better Business Buy! 


Medel! CP/M (rel. 1.5).............. $150.00 
Model Il CP/M (rel. 2.0)............... 250.00 
APH (Automated Patient History)...... 175.00 
RESIDENTIAL PROPERTY ANALYSIS 

DN о ease sox 300.00 
The Genuine Article: 

Osborne & Assoc. CBASIC source programs— 
ОБА Payroll w/Cost Accounting. .... $250.00 


ОБА Accts. Rec./Accts. Payable... 250.00 
ОБА General Ledger w/Cash Journal. 250.00 
ОБА CBASIC books for above (еасһ).... 15.00 


Send 30€ SASE for CP/M Users Group software 
list & free "CP/M Primer". 


* ТК.В0 is a registered trademark of Radio Shack. а Tandy company 
° СРАМ is a registered trademark of Digital Research 
* CBASIC is a registered trademark of Software Systems 
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TOLL FREE ORDERING 


These Fine 
Products and More 


et 


NORTHSTAR 
HRZ-1-16K-D 
HRZ-1-32K-D 
HRZ-2-32K-D 
HRZ-1-32K-Q 
HRZ-2-32K-Q 


RAM-16K 
НАМ-32К 


FPB-A 
MDS-A-D 
MDS-A-Q 
EXTRA DRIVE-D 
EXTRA DRIVE-Q — 
HARDDISCSYSTEM CALL 
Most! NorthStar computers come 
| standard with real wood cover, 2 
serial ports, 1 parallel pori, rea! 
time clock, disc operating system 
and NorthStar basic. 


WE WILL TRY TO BEAT ANY ADVERTISED PRICE 


TERMINAL 
SOROC 10-120 
HAZELTINE 1400 
HAZELTINE 1500 
HAZELTINE 1510 
TELEVIDEO 912 
TELEVIDEO 920 


ASM 


PRINTERS 
BASE-2 

ТІ-810 
CENTRONICS-799 
NEC-5510 
NEC-5520 


SOFTWARE—DISCS—MISC 
AUTOSCRIBE 325 
VERBATUM DISCS (10) 

5 FOOT RS-232 CABLE 

10 FOOT RS-232 CABLE 


A. E. I. 
4341 W. Commonwealth Ave Suite D 
Fullerton, Calif. 92633 
(714) 739-4701 (800) 854-6003 


DATA TERMINAL EQUIPMENT — FROM MICROMAIL 


LA34 DECwriter IV 


5990, 00 


‚ * Upper/lower case, 9x7 до! matrix 
е 10, 12, 13.2, 16.5 characters/inch 


e 2, 3, 4, 6, 8 or 12 lines/inch 
e 22"W x 7"H x 15:6"0, 25 Ibs. 


9 110 ог 300 baud, RS 2320 serial 


ASCII 
e Friction teed, paper width to 15" 


ѕовос 10 120 2740.00 


е RS 232€, upper/lower case, full 
ASCII 

* Numeric keypad, protected fields 

е Cursor keys plus addressable cuz- з 
sor e 


ѕовос 10 140 $1,130. 00 


е RS 232C and 20тА current loop 
Extensive editing features 

25th line terminal slalus display 

16 function keys (32 with shift) 


* Auxiliary extension port ° 
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IN ew 
from DIABLO : 
Digo 1640 $2,920.00 ° 


Recsive-only $2,520.00 


High-quality daisywheel printing at 
45 cps. 


DIABLO 1650 $ 3,070.00 


Receive-only 52,675.00 
Metal daisywheel printing at 40 cps. 


Includes upper/lower case 
150 characters per second 
RS 232C serial interface 
Adjustable forms tractor 


NEC Spinwriter 
Call or write for prices 


To Order: Send certified check (personal or company checks require 
two weeks 10 clear) including handling" and 6% sales tax if delivered 
within California. 

“Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons with manufacturer's warranty. 


НИЛЕТТІЕТЕЛЕ 


МІСНОМАН » BOX 3297 • SANTA ANA, СА 92703 
(714) 731-4338 


BYTE March 1980 


T.I. 810 printer $1,599.00 


219 


Circle 177 on inquiry card. 


YOU TOO can 
become а 
successful 
computer 
ENTREPRENEUR! 


кН Lima 


a 


HOW TO START YOUR OWN SYSTEMS 
HOUSE is a practical step-by-step gulde 
for the EDP professional or small business- 
man who wants to enter the mico- 
computer systems business. 


This factfilled 230-page manual covers 
virtually all aspects of starting and 
operating a small systems company. It Is 
abundant with useful, real-life samples: 
contracts, proposals, agreements and 
а complete business plan are included 
In full, and may be used Immediately by 
the reader. 


Proven, fleld-tested solutions ta the 
many problems facing the small systems 
house are presented. 


From the contents: 

* New Generation of Systems Houses 
* The SBC Marketplace * Marketing 
Strategies « Vertical Markets & IAPs 
е Competetive Position/Plans of Major 
Vendors * Market Segment Selection 
& Evaluatlon * Selection of Equipment 
& Manufacturer е Becoming a Distribu- 
tor е Getting Your Advertising Dollars 
Worth * Your Salesmen: Where to Find 
Them * Product Pricing • The Selling 
Cycle © Financing for the Customer 
е Leasing * Questions You Wili Have to 
Answer Before the Prospect Buys е Pro- 
ducing the System » Installation, 
Acceptance, Collection « Documenta- 
tion е Solutions to the Service Problem 
ә Protecting Your Product » How to Write 
а Good Business Plan • Raising Capital 


6th edition, Feb. 4980 230 pages 


Send $36.00 (check, VISA ог Mastercharge) to: 
Essex Publishing Co., Dept 2 
285 Bloomfield Avenue 
Caldwell, N.J. 07006 


Credit card orders: Send card #, date exp. Add 
$2.00 for rush, air mail shipping. N.J. residents 
add 5% sales tax. For faster shipment оп credit 
card orders, рһолв (201) 783-6940. 
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Exhibition Pl, Toronto, 
Canada. 

Subject areas of the con- 
ference will include energy 
conservation, small business 
computers, micrographics, 
word processing, telecorn- 
munications, copiers, office 
landscaping, and many 
others. There will be ap- 
proximately 100 exhibitors 
presenting their products 
and giving demonstrations. 

For more information, 
contact Whitsed Publishing 
Ltd, Suite 2504, 2 Bloor St 
W, Toronto, Ontario 
M4W 3E2 CANADA. 


March 11-13 
SEMICON/Europa, Zurich, 
Switzerland. 

This show and symposium 
is the initial step in the 
organization of a European 
forum for the exchange of 
information on the latest 
semiconductor technology. 
Included in the topics of 
presentation are semiconduc- 
tor materials, device produc- 
tion, and technology; future 
trends; photovoltaic conver- 
sion of solar energy; and 
standardization of testing 
and materials. Contact the 
Semiconductor Equipment 
and Materials Institute Inc, 
625 Ellis St, Suite 212, 
Mountain View СА 94043. 


March 14-16 
West Coast Computer Faire, 
Civic Auditorium and 
Brooks Hall, San Francisco 
CA. An expected 15,000 
attendees, over 340 exhibits, 
and more than 100 con- 
ference speakers will 
highlight this year's pro- 
gram. Exhibitor and speaker 
information may be 
requested from the Com- 
puter Faire, 333 Swett Rd, 
Woodside CA 94062. 


March 15 
Annual PACS Computer 
Games Festival, LaSalle Col- 
lege Ballroom, 20th and 
Olney, Philadelphia PA. 
This event is sponsored by 
the Philadelphia Area Com- 
puter Society and the 
LaSalle College Physics 
Dept. The Festival hours are 
from 10 AM to 6 PM. For 
further information, contact 
Stephen A Longo, Physics 
Dept, LaSalle College, 


Philadelphia PA 19141, or 
call (215) 951-1255. 


March 17-20 
Interface '80, Miami Beach 
Convention Center, Miami 
Beach FL. This conference 
and exposition is devoted to 
data communications, 
distributed data processing 
(DDP), and networking. 
Approximately 1000 ex- 
hibitors are expected, and 
attendance is anticipated to 
exceed 12,000. For informa- 
tion, contact Interface '80, 
160 Speen St, Framingham 
MA 01701. 


March 17-21 
Applied Time Series 
Analysis, University of 
California at Los Angeles 
CA. This course is designed 
for engineers, scientists, pro- 
grammers, economists and 
other users of digital time 
series who require modern 
methods of data analysis 
using the fast Fourier 
transform (FFT), digital 
filtering, power spectral den- 
sities and correlation func- 
tions, The lectures cover 
topics relating to the Fourier 
transform, sampling linear 
systems, convolution, 
covariance, digital filtering, 
power and cross-spectral 
density functions, and 
introductions to new 
methods in spectral analysis 
and rotating machinery 
analysis. For more informa- 
tion, contact UCLA Exten- 
sion, 10995 Le Conte Ave, 
Los Angeles CA 90024. 


March 18-20 
Electrical Power Problems: 
The Mathematical Chal- 
lenge, Seattle WA. This con- 
ference is sponsored by the 
Society for Industrial and 
Applied Mathematics 
(SIAM). The program is 
designed to bring together 
experts from power 
engineering and applied 
mathematics fields to focus 
on electrical power problems 
and the applied mathematics 
techniques relevant to their 
solution. Contact SLAM, 33 
S 17th St, Philadelphia PA 
19103. 


March 20 
Electronic Road Shows, 
Castaways Restaurant, Bur- 
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From S-100 to Main/Frames ... 
IEEE-488 Main/Frames ... .$200 
d p ani • 14 Basic Models Available 


е Assembled & Tested 

° Power Supply: 
8v915A, + 16У ОЗА 

» 45 Slot Motherboard 
(connectors optional) 

* Card cage & guides 

* Fan, line cord, fuse, power 
& reset switches, ЕМІ fiiter 

* ВУу(030А, + 1бу@10А 
option on some models 


trom $200 


P&T-488 + S-100 computer = Intelligence | ! a Норру MainiFrame | 
for your Instrumentation System Ж заны 
The P&T-488 permits ап 5-100 computer to operate as а talker, 228 | 3 | 
lass than half the cost of calculalor-based systeme. Software verite or cai! for our 
packages which give access to the 488 bus from high level lan- brochure which includes our 
/BASIC, and Стотетсо CDOS. Or "roll your own" system application note: 


‘Building Cheap Computers’ 


with the custom system package of assembly language drivers. 


P&T-488, assembled and tested, + any 
DERES software package: $400 (domestic USA) INTEG RAND 


8474 Ave. 296 » Visalia, CA 93277 * (209) 733-9288 
TRoUÍ PICKLES & TROUT We accept BankAmericard/Visa and MasterCharge 


PO BOX 1206. GOLETA. CA 93017. (805) 967-9563 


NO ONE CAN СМЕ YOU A BETTER 
DEAL ON TRS-80 COMPUTERS!! 
OUR Radio Shack? Merchandise is New 
and covered by Radio Shack? War- 

ranties 


? s 48 88 & 2 о 
ea eo oe а ает 


„к 
мы 


тт 
реа 
n 


WE PAY Domestic U.P.S. Shipping & In- > 
surance on minimum orders $ 
NO TAXES are collected on out-of-state 5 
Shipments 2 
E ТОП FREE Order Number 5 
i | OPEN 8:00 a.m. to 6:00 p.m., Central Time, # 
, апа Моге! Monday through Friday; 9:00 a.m. їо 2 
; оп computers, peripherals, software and other Radio Shack? products. 6:00 p.m., Saturday 3 
; Offered Exclusively By E 
! Pan American 2 | 
л Radio Shaek 
El ectro КА ics AUTHORIZED SALES CENTER 
INCORPORATED 

5 1117 СОМУУАҮ MISSION, TEXAS 78572 
: = TOLL FREE ORDER NUMBER 800/531-7466 ог ; 
7 |а E TEXAS AND MAIN Jur VPE МАЕМ V— ба -2765 E | E 
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Come Help Us 
Celebrate The Child 


St. Jude Children's Research Hospital con- 
tinues its search for life-saving knowledge 
about childhood diseases. And this search 
continues because people care. Help us 


celebrate the child by sending your tax- 
deductible check or request for further infor- 
ч mation to St. Jude Children's 
b - Research Hospital, 539 Lane 
Ave., Memphis, TN 38105. 


ST. JUDE CHILDREN'S RESEARCH HOSPITAL 
Danny Thomas, founder 


Add Animation to your 


TRS-80 Programs 


bank CA. This traveling 
exhibition of components, 
materials, and instruments is 
being produced by the 
Electronic Representatives 
Association (ERA). Over 
eighty ERA member firms 
will participate, and pro- 
ducts from over 700 elec- 
tronic companies will be 
displayed. For more infor- 
mation, contact the 
Southern California ERA 
office, 20969 Ventura Blvd, 
Suite 9, Woodland Hills СА 
91364. 


March 24-26 
Data Entry Management and 
Supervision Seminar, Cherry 
Hill NJ. This course deals 
with the practica] aspects of 
data entry, and the pro- 
blems encountered that are 
common to supervisors and 
managers. Concepts, tech- 
niques, motivation, training, 
and productivity will be 
covered. The fee is $415 for 
subscribers of MIC publica- 
tions and $445 for non- 
subscribers. For more infor- 
mation, contact MIC, 140 
Barclay Ctr, Cherry Hill NJ 
08034. 


March 24-28 
Fourth European Conference 
on Electrotechnics, Stutt- 
gart. This conference will 
review recent developments, 
trends, and applications in 
the field of microelectronics. 
Microprocessors, computer 
communication, industrial 
electronics, applications of 
microelectronics in the 
automobile and in medicine, 
and other topics will be 


B Animation Complier and Graphics Editor Package 
Ш Add smooth. fast action to basic programs 
№ Create ad layouts, newsletter covers. posters 


$14.95 


covered. The conference 
language will be English. 
Contact Professor Dr W E 
Proebster, IBM Deutschland 
GmbH, Postfach 80 08 80, 
D-7000 Stuttgart 80 WEST 
GERMANY (BRD). 


March 26-28 
Viewdata '80, Wembley 
Conference Centre, London 
England. Viewdata "80 is an 
international exhibition and 
conference on video-based 

| г systems апа microcomputer 
| ICS, Inc. (R) industries. The British Post 
1125 N. Golden State Blvd. / Suite G Office is presenting the 
Turlock, CA 95380 (A) Prestel Show, which is 
(209) 667-2888 / 634-8888 about electronic mail ser- 


We are experiencing telephone difficulties, m4, - vices. 
please an M " тал California residents add 6% tax Contact TMAC, 680 


* 


Write or call for complete catalog 
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су Quas LH«gu"gousmzt ч 
Can you {Ind biack's best move in the 4 ; і 
| board position on the right? Bi 
LL y 
Our program can. (Black plays on the “|; | 
polnis marked 1 thru 7). " | о 


Five Sionas Software announces a 

| Gomoku program for North Star 
Horizon DOS and CP/M based sys- 
tama. The program has been written 
by the currant North American 
champion and has the following 
fealuras. 


«уна eee ne pe binges | 


= ныи Фо P ч е а 
D 


сори у ишаро езт 


INTRODUCING THE 
NEW STATE-OF-THE- ART 
IN MICROCOMPUTER 
SOFTWARE. 


The program підшігез в mini- 
mum of 32K bylas af RAM, 
and is availabia for Nonh Siar 
or CP/M on double density 
574” diaketta for $20.95, Vina 
or Mastercharga accepiad. 
For mare inlormatlon coniaci 


Fiva Stonsa sie 


Р.О. Вох 1360, Station В. 
Oltawa КІР 5R4, Canada 


. last response їо а four being played 
, ability to take back moves 


. book af openings with 200 entries 
a 18 т 19 board 


| + bilnking of lasi move by computer 
| „ Carriage retum ло! necessary for most moves 
» recent moves displayed along with board 


» Bbility їо cusiomise to different screen sizes. 


CP/M is a trademark оі 
| Digital Research 
| m и... Call or write today for our 
Ciy мне free catalog. 
Stete  2ір 
в Master Charge О  CP/MIorigin 100H) 


Credit Card Number 


MICROWARE 


5835 Grand Аме.» Р.О. Box 4865 
Des Moines, IA 50304 » 515/279-8844 


"т" 
E 


| TT, 


Елун Goto 


Connect your TRS-80, 
Apple or ANY other 
computer to the phone 
lines with the... 


USR-330 
Originate/ 
Auto-Answer 


U.S. ROBOTICS, INC. 
1035 W. LAKE ST. 


LA34 PENRIL 300/1200 
DECwriter IV MODEM 


Originate/Auto-Answer 


Call now for a quotation 
(312) 733-0497 


The 550 BANTAM 


from Perkin-Elmer 


k 
All the features of the 
Hazeltine 1400 & 


LSI ADM-3A plus 


Upper/Lower Case 

7x10 Character Matrix 
White or Black Characters 
Transparent Mode 
Addressable Cursor 

Tab Function 
Backspace Key 
Shifttock Key 

Print Key 

Integrated Numeric Pad 
Editing Functions 
Extremely Compact: 

15" W x 19" D x 14" H 
Silent fan-free operation 


С К SE $9 EE А SE 50 


All products 
in stock! 
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$799 


Tabs 

132 columns 

10. 12. 13.2. 16.5 
characters/inch 

2.3, 4, 5. Bor 12 lines/inch 
Optional tractor feed 
110 or 300 baud 
RS232C/ASCII 
Friction feed/up to 15" 
wide paper 

9x7 dot matrix. impact 
printing 

Upper/lower case 


Teletype 
Model 43 KSR 


$1049 


110 or 300 baud 
RS232C/ASCII 

Pin feed/B'5" H x 11" W 
paper 15 perfect for filing 
and copying. 


$799 
0-300 or 1200 baud 
Bell 212A & 103/113 
compatible 
1 year warranty 
Stand atone 
RS232 
Full duplex over voice 
grade phone lines 
ЕСС certified for direci 
connection іо phone lines 
via RJ11C voice jack 
(standard extension 
phone Jack) 


132 columns 
Upper/lower case. true 
descenders 


е Dot matrix, impact printing 


Modem 


$339 
FCC certified for direci 
connection to phone lines via 
standard extension phone 
Jack 


0-300 Baud 

Bell 103/113 compatible 
Stand Alone 

RS232 

1 Year Warranty 

Crysial Controlled 

State of the Art LSI circuitry 
5 stage active filters 


USR-310 Originate 
Acoustic Coupler 
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DATADISK 
SYSTEMS 


PROFESSIONAL SOFTWARE FOR NORTH STAR SYSTEMS 


DIGITAL RESEARCH 


СР/М?2,0 — Digital — в latest disk operating 
system lor воёйг$0а5/ based microcomputers, 
now specially takored lor the North Star disk аут 
includes ED tax! edito, DOT беби А 
assembler, абута! utility programs and те 
documentation. CP/M 2.0 is upward compalible wilh 
carior calesses and makes а wealth of prolessional 
saltwnre авиа lo your system 1$150/125 


ТЕХ - А powerful text formatter Produces Imished 
copy with automatic page qumbenng. lell and ! 
margin quetilscatian, indentation. page headers, Ime 
centering and olhar quality lsaiureos Oufput may bo 
маса to pnntar, disk of console 5707915 


Iramuondous development nid 


BID — Symbol Instruction Debugger far the 8080. 
Allow {сс break points with user sel pass 

counter. oer уз - labels dunng debugging when 
цбеб мп Greatly reduces hard-copy listing 


vil erus nts. E back-Irace and histogram — 
m 


юз A mul (ог веси тару ptm 777 
325541811545 евала EA RW yu . $8 5/$15 


ЕДЕ Mpeg rates complele 
" ШЙ T bum мара. кы. тамы, 


ed ed dor KOH b n 


DESPOOL = Allows simultaneous itm ol dink 

lles and usar вссазѕ to other programs Мо need 

gap production — lengthy d enne are uv AS 
уча оны ру ууу вы нива оны име пошро а 


SOFTWARE SYSTEMS 
COASIC-2 — А commercially onented. comper- 
iniorpreler extended dith BASIC Sall documenting, 
[= full Елдіһ vanabie fabals «thoul (неке 
puer permita disteibution зонаға 

wa рН сіңсе — 
Жы ee "IT ‚ $105/$15 


Calitos rile gel add 6% sales tax. 


“CPA m a гейізіетегі | ри Cipin Resman 
(Solbwace inj coccmenialion/documentabon Созду 


to wih minimal irain 


BUSINESS SOFTWARE FROM 
STRUCTURED SYSTEMS GROUP 


GENERAL LEDGER — A comprehensive applications 
package for business accounting ог CPA mulb-chent 


writs up. Produces financia! reports to user defined 
specifications. Interactive posting, balance shoei, 
income statement, тае and cash disbursement 
jouns, sort, multiple profil. centers, accounts 

tfrsicibution and much more Outstanding несіне 
$895/$25 


4 із заранее рэта ФТ%ФФбееетатетяефтееф 


ACCOUNTS RECEIVABLE — А complete open item 
or balance forward system 
interfaces with Genara! Lodger. Produces cuslomer 
statements. aged inal balance, on-no inquiry, sales 
reports, reminder notices and more $695/$25 


ACCOUNTS PAYABLE = А powerlu! cash 
ed account statements, 


ES Lodget update 


ae -1 or interes | with — Өне — and 
QSORT, . $695/$25 


МАП — Name and Address — = Stores mail 

{ных on disk Prints maring tabels or lists addiiona 

ralarances mop —« data m— ні 
10 


222122225322 eh 


OSORT — А gonen mind di. disk sort/merge 
package. "Fast and lloxibie, Мира key moon А 
a«aéóms Beate peed За чара Ареа втора ар кр Rant 


5 area = Word praceasing lor tha business 


fice. Produces professional! correapandonco. 
Lm. envelopes. and more High speed production 
. Multipie personalized lettors 
produced when use uy list formed by NAD 


ANALYST — Generalized data bass management 
program Stores and reineves disk data producing 
изо fosmatiod reporis PERPE ba 
Tremendous versatility „=-= 5/%20 


INVENTORY — Complete inventory control program 
imitod in capacity oniy by your disk size On-line 
inquiry, average valuation, fac der and Bctivity repona 
Ч range aplion Menu dnven and ішу 
o. thé вумот uses іші screen formatting and 
vm "e — T numbers 


МОМ АМ AFFORDABLE HARD DISK 

Ask abou! our 13 2 megabyte Winchester technology 
hard disk business system Lises all above hsied 
software Price varios with software configuration 


Datadisk Systems, Р.О. Box 195, Poway, CA 92064, (714) 578-3831 


THE BEST 
MICRO COMPUTER 


— Exporter — 


* INT ТЕН INATI On JAL 
ІКС 


Fast ғ Efficient 


Our Foreign Customers Receive: 
е Purchasing Agent's Service 
е Wholesale Discounts 
e 220 У/50 Hz Power 


Products 


NORTH STAR 
TEXAS INSTRUMENTS 
SOROC 
INDUSTRIAL MICRO 
HAZELTINE 
EXIDY SORCERER 
| MICRO PERIPHERALS 


TELEVIDEO 

BASE 2 

KONAN CORPORATION 
CENTRONICS 
INTEGRAL DATA 
VERBATIM 


" * More 


ро, Вох 1118 Scottsdale, Arizona 85252 U.S.A. 


Tel: 602-994-3435 
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Beach St, Suite 428, San 
Francisco CA 94109. 


March 30 
Greater Baltimore Hamboree 
and Computerfest, 
Maryland State Fairgrounds, 
Timonium MD. Personal, 
dealer, and small business 
computer displays and ex- 


hibits will be featured. Space 


is available outside the 
fairgrounds for tailgate sales 
and swaps. For more infor- 
mation, contact Joseph 
Lochte Jr, 2136 Pine Valley 
Dr, Timonium MD 21093. 


March-]une 
Computer and Office 
Systems Expo and Con- 
ference. This is an exposi- 
tion for marketers of office 
systems equipment. The 
show and conference will 
focus on the local problems 
and opportunities of each 
region. The exposition and 
conference will be held in 
major cities around the 
nation. Contact The Con- 
ference Co, 60 Austin St, 
Newton MA 02160, or 
phone (617) 964-4550. 


APRIL 1980 


April 1-2 
Southeast Printed Circuits 
and Microelectronics Exposi- 
tion, Sheraton-Twin Towers 
Convention Center, Orlando 
FL. This show is a specializ- 
ed event devoted entirely to 
the packaging, production 
and testing of printed cir- 
cuits, multilayers, semicon- 
ductor devices, and hybrids. 
The conferences are aimed 
at electronics specialists. 
Contact ISCM, 222 W 
Adams St, Chicago IL 
60606. 


April 9-11 
The Practical APL Con- 
ference, Washington DC. 
This conference is addressed 
to business executives and 
systems designers. For more 
information, contact Joan 
Gurgold, STSC, 7 Holland 
Ave, White Plains NY 
10603. 


April 9-11 
International Conference on 
Acoustics, Speech and 


Signal Processing, Fairmont 
Hotel, Denver CO. The 
[EEE Acoustics, Speech and 
Signal Processing Society is 
sponsoring this conference 
devoted to experimental and 
theoretical aspects of signal 
processing, speech, and 
acoustics. For more informa- 
tion, contact IEEE, 1100 
14th St, Denver CO 80202. 


April 10 
Electronic Road Shows, 
Anaheim Convention 
Center, Anaheim СА. See 
March 20th for details. 


April 11-12 
10th Annual Virginia Com- 
puter Users Conference. This 
conference is sponsored by 
the Virginia Tech Associa- 
tion for Computing 
Machinery (ACM) student 
chapter. The topics of 
discussion will be program- 
ming languages and system 
and personnel management. 
For more information, con- 
tact VCUC10, 562 McBryde 
Hall, VPI&SU, Blacksburg 
VA 24061. 


April 13-16 

А Gateway to the Use of 
Computers in Education, 
Chase Park Plaza Hotel, St 
Louis MO. The purpose of 
this convention is to provide 
a forum for the exchange of 
information and ideas be- 
tween individuals, to inform 
educators of developments 
in computer technology, and 
to expose participants to in- 
novations in computing 
which can be utilized in the 
field of education. 

Educators are encouraged 
to exhibit and make presen- 
tations of instructional 
microprocessor materials 
during the convention. Con- 
tact the Association for 
Educational Data Systems 
(AEDS), POB 951, Rolla 
MO 65401. 


April 14-18 
High-Speed Computer 
Organization, 6266 Boelter 
Hall, UCLA Extension, Los 
Angeles CA. This course is 
for computer designers, 
system architects, project 
leaders and managers. The 
course provides an 
understanding of the prin- 
ciples of high-speed com- 


Circle 189 on inquiry сага, 


б) LIGHT PEN ^: 


Circle 188 on inquiry card. 


(Level 11) 


Ш Bypass the kayteard and interact directly wrih ihe screen 
Makes your computer more versare for the novice as well 
as Ihe more Sophisticated user 

Ш The use of the 3-G Light Pen is іктмей only by your im- 
aginaton' Use и to experiment with graphics. display а 
тегу for quick dats retrieval, as a teaching tool with your 
Chid. 10 proportion recipes mstanily, or to play umque 
games. 

@ At 2 major medical center an anesthesiologist uses our pen 10 select proper dosages іп Holland | 
Ingy use ni to create graphics А man in New York uses if to leach Iis pre-school age daughler how 
to match capital wih tower case leifers Teachers are usmg d «n science and oregn language 
classes 

Ш NO ASSEMBLY NECESSARY. READY TO PLUG IN. Delaled sample programs inctuded Complete 
documentation 50 you сап write your own programs in BASIC. No machine language coding nec 
essary АП Professional models plug into machine ports and don | require baltenes Economy 
mode! plugs into tape recorder and battenes are mcluded 

W YOU GET: 1) 3-6 Light Pen 

2) Demo-Game Cassette (with Professional TAS-80 and Apple) 
| 3) Sample Program 

| 4) Complete documentalion and instructions 

MANY GAMES AND OTHER LIGHT PEN SOFTWARE AVAILABLE 


—— ——MAIL COUPON OR CALL TODAY FOR IMMEDIATE DELIVERY —— —— 
3G COMPANY, INC. DEPT. BT (503) 662-4492 
RT. 3, BOX 28A, GASTON, OR 97119 


L]TRS-BO Economy | ГІ TRS-80 Professional — [7] PET Prolessipnal С Apple Protessionai 
$19.95 $34.95 $29.95 $32 95 


Z-80/TRS-80'* Users 
BOOK YOU'VE WANTED NOW CAN BE YOURS 
THE Z-80: HOW IT WORKS 
(THE PROGRAMMERS PERSPECTIVE) 
By Monte Corum 
Best Most Complete Reference Yet 
cpu Operation Explained 
Addressing Modes Demystified 
Register Functions Described 
Instructions Defined 
Interrupts Diagrammed 
Cycles Outlined Formats Described 
Execution Described in Text, 
Notation and Diagrams 
Meaningful Analysis of 698 Commands 
in Formatted, Usable Tables 
Simple, Consistent Notation and Formats 


A 99 Teal Text for Class Instruction ылады аттарына 
Pricse: $17.95 Plus Tax and Shipping п саа Ao “UNE a 
VISA & MSTRCHRG-NUMBER AND EXP. DATE Сс = оси Exp date 
PREPAID WE SHIP т КЕЯ 
MICROWARE ASSOCIATES, INCORPORATED 
9301 N. 58th St. DPT. AAA ENS 


SCOTTSDALE, AZ. 85253 


DEALER INQUIRIES INVITED 
™ TRS-80 IS A TRADEMARK OF TANDY CORP. 


iV n | ТІР 


REMEMBER, 3G OFFERS А ЗО DAY 
UNCONDITIONAL MONEY BACK GUARANTEE! 


11% Y E X" KIM/SYM/AIM-55—32K EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARANT 
HH ad REFRESH THAT 15 COMPATIBLE WITH KIM? 
^ | | SYM/AIM-65 AND OTHER 6502 BASED 
Md MICROCOMPUTERS. 
NR sr и. # Я S 1 | | ж PLUG COMPATIBLE WITH KIM/SYM/AIM-65. 
duci mie : tI , MAY BE CONNECTEDTOPET USING ADAPTOR 
CABLE. SS44-E BUS EDGE CONNECTOR. 
« USES -5У ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM 
« BOARD ADDRESSABLE IN 4k BYTE BLOCKS 
WHICH CAN BE INDEPENDENTLY PLACED ON 
АК BYTE BOUNDARIES ANYWHERE IN А БАҚ 
BYTE ADDRESS SPACE. 
+ BUS BUFFERED WITH 1 LS TTL LOAD. 
“ 200NSEC 4116 RAMS. 
ж FULL DOCUMENTATION 
« ASSEMBLED AND TESTED BOARDS ARE 


I ones F3) RO ^ Lh. ei = - * 
Sas E АГИ ii RR I Dr ee 


64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE ІМ 
NORTHSTAR, CROMEMCO. VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR 2-80 BASEO S100 
SYSTEMS = 4MHZ 2-80 WITHNO WAIT STATES 
* SELECTABLE AND DESELECTABLE IN 4K 

INCREMENTS ON 4K ADDRESS BOUNDARIES 


VISTA У-200 MINI-FLOPPY SYSTEM 
* 5100 DOUBLE DENSITY CONTROLLER 
* 204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 
ж MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 


* LOW POWER—8 WATTS MAXIMUM 

* 200М5ЕС 4116 RAMS. 

* FULL DOCUMENTATION. 

* ASSEMBLED AND TESTED BDARDS ARE 
GUARANTEED FOR ONE YEAR ANO 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BDARD IS RETURNED UNDAMAGED WITHIN 


14 DAYS 
ASSEMBLED / 
TESTED 
„++ $595.00 
von. $529.00 
$459.00 
$389.00 
. $319.00 


8100 MAINFRAME 
AMD GARD GAGE 


* W/ SOLID FRONT PANEL $239.00 
* W? CUTOUTS FOR 2 MINI-FLOPPIES $239.00 
* 30 АМР POWER SUPPLY . .. . . $119.00 


$895.00 
* EXTRA DRIVE, CASE & POWER SUPPLY 
$385.00 


16K X 1 DYNAMIC RAM 
THE МК4116-3 15 А 16,384 BIT HIGH SPEED 
NMOS. DYNAMIC RAM. THEY ARE EQUIVALENT 
TO THE pert TEXAS INSTRUMENTS. OR 
MOTOROLA 4116- 
« 200 NSEC ACCESS TIME. 375 NSEC CYCLE 
TIME 


IM 
* 16 PIN TTL COMPATIBLE 
+ BURNED IN AND FULLY TESTED. 
* О ын REPLACEMENT GUARANTEED FOR 
ON 
{850 EACH IN QUANTITIES OF 8 


— A “= 
COMPUTER DEVICES 


1930 W.COLLINS RUE. 
ORANGE, CA 92668 
(714) 635.7280 


GUARANTEED FOR ONE YEAR. AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
ny rd RETURNED UNDAMAGED WITHIN 


ASSEMBLED г 


WITH 32K RAM ...... reene — 
WITH (6K НАМ... 
WITHOUT RAM CHIPS 


HARD TO GET PARTS ONI Y (NO иш. 
BARE BOAAD AND MANUAL . ,,.,.... 


CALIF RESIDENTS PLEASE ADD 6% SALES TAX 


MASTERCHARGE А VISA ACCEPTED. PLEASE 
ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK 


PHONE ORDERS WELCOME 
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puter organization and their 


use in cost-effective systems. 


Several designs for high- 
speed computers are 
presented and compared. 

For more information, 
contact the UCLA Extension 
at РОВ 24901, Dept K, 
UCLA Extension, Los 
Angeles CA 90024. 


Арт 21-25 
National Micrographics 
Association 29th Annual 
Conference and Exposition, 
Sheraton Center Hotel and 
Coliseum, New York NY. 
The theme for the show is 
"Focus on Productivity in 
Office Management." 
Highlighting the conference 
and exposition will be 
presentations and talks con- 
cerning the use in offices for 
computer systems and 
related items. 

For more information, 
contact the Conference 
Dept, National 
Micrographics Association, 
8719 Colesville Rd, Silver 
Spring MD 20910. 


April 23-25 
International DP Training 
Conference, Hyatt Regency, 
Chicago IL. The theme for 
this event wil] be "The 
1980s: The Information 
Decade." The conference is 
a symposium for data pro- 
cessing experts and cor- 
porate training executives. 
For information, contact 


Deltak Inc, 1220 Kensington 
Rd, Oak Brook IL 60521. 


April 27-30 
17th Numerical Control 
Society Annual Meeting and 
Technical Conference, Hart- 
ford Civic Center, Hartford 
CT. This convention will 
offer technical sessions 
covering such areas as 
computer-aided design 
engineering, business 
management, tool design 
and graphics; computer- 
aided assembly, facilities 
planning, inventory control, 
and management infor- 
mation systems; numerical 
control in various areas; 
data base structure and 
management; and other 
educational programs. There 
is also a large exhibition 
being presented. 

For more information, 
contact Numerical Control 
Society, 1800 Pickwick, 
Glenview IL 60025. 


April 28-30 
Managing Technical Pro- 
grams and Projects, White 
Plains NY. For more infor- 
mation, contact the Institute 
for Advanced Professional 
Studies, One Gateway Ctr, 
Newton MA 02158. 


April 30-May 2 
Computerized Office Equip- 
ment Expo, O'Hare Exposi- 
tion Center, Rosemont IL. 
The latest developments in 


computers, word processors, 
copiers/duplicators, 
telephone systems, and 
other business equipment 
will be featured. The 
seminars will cover 
guidelines on buying com- 
puter systems, telephone 
and copier systems; the use 
of word processors, and 
more. Contact Industrial 
and Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606. 


MAY 1980 


May 
IEEE Computer Society 
Conferences and Meetings. 
For a list of events, contact 
the Executive Secretary, 
Harry Hayman, POB 639, 
Silver Spring MD 20901, or 
phone (301) 439-7007. 


May 5-11 
Engineering, Science, and 
Public Policy, 16th Annual 
Meeting, Baltimore Conven- 
tion Center, Baltimore MD. 
Companies from around the 
world and the US will be 
exhibiting. The conference is 
being sponsored by the 
AIAA. Contact Lawrence 
Craner, Director of 
Technical Displays, AIAA, 
1290 Avenue of the 
Americas, New York NY 
10019, or the Conference 
General Chairman, Laurence 
Adams at Martin Marietta 


Aerospace. 


May 6-8 
Micro/Expo 80, Centre In- 
ternational de Paris, Paris 
France, This is one of the 
leading shows in Europe for 
microcomputer users and 
manufacturers. Exhibits of 
new equipment, presen- 
tations, games, educational 
materials, and more will be 
featured. For more informa- 
tion, contact Sybex Inc, 
2020 Milvia St, Berkeley СА 
94704. 


May 6-8 

The 7th International Sym- 
posium on Computer Archi- 
tecture, La Baule, France. 
This symposium will consist 
of discussions and readings 
in the following areas: 
distributed architectures, 
special-purpose architec- 
tures, hardware description 
languages, fault-tolerant 
architectures, high-speed 
computers, control schema, 
evaluation of architecture 
performance, and more. 

Contact, Daniel E Atkins, 
Dept of Electrical and Com- 
puter Engineering, Univer- 
sity of Michigan, Ann Arbor 
MI 48109. 


May 6-10 
8th Annual Canadian 
Association for Information 
Science, Toronto, Canada. 
Technology, commodity, 
and rights are the themes of 
this conference. Topics will 


You can assemble machine lan- 
guage programs for any of the 
popular 8 and 16 bit microcom- 


puters. 


You can use this meta-assem- 
blerto generate procedures and 
structures that best fit your 


applications. 


AGENS 


The Works. Iterative passes for 
forward ref optimization, sub- 
scripts, remote names, macros, 
functions, externals, relocation 
classes and more. 


LOW COST ASSEMBLY GENERATION SYSTEM 


This system is hosted on your 
2-80 computer using CP/M and 
24K or more bytes of memory. 


BONUS: Source link loader file 
SO you can customize 
your system. 


$170: AGENS on 8" diskette, 
Loader, sample gen- 
erators and manual. 


$27: Manual only. 


RBB Software Products" 


Р.О. BOX 2111 
YORBA LINDA, CALIFORNIA 92686 
(714) 637-5965 
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ПЕМ ANALOG PERIPHERAL FUNCTIONS 
kits! ... in touch with reality! 


QK-100 Triple А - D Converter 

QK-101 Dual Air Temperature Sensors 
QK-102 Dual Ground Moisture Sensors 
QK-103 Power Supply with Dual Sockets 
QK-104 Dual Liquid Temperature Sensors 
QK-105 Dual Photo Sensors 

QK-106 Dual Water Level Sensors 

QK-108 Dual Surface Temperature Sensors 
QK-109 Dual Hall-Effect DC Magnetic Sensors 
QK-110 Multiptier and Voltage-Controlled Amp 
QK-112 Peak Sense and Hold/Sample and Hold 
QK-115 8/16 Input Analog Multiplexer 
QK-122 Dual Instrumentation Amplifier 
QK-124 Log and Anti-Logarithmic Functions 
QK-133 Multiple Audible Alarm 

QK-134 Multiple Analog Comparators 39.95 
QK-138 Dual "People" Sensors 3495 
QK-900 Socket and Mounting Board 8.95 


MICROPLOT 


Versatile Printer Graphics Package 
e Features + e Hardware Required ж 
* Turns апу Daisywheel or Thimbte-type UTI емен 
printer into an incremental pen-plotter E" cc. m 
» Moves print-head in Large increments ы: а-ы 
horizontally, vertically or both at the ` — 
same lime М 
« Plots and prints безі at the same time 
with high quality graphic resolution r 
and readability $1 95 c 
* Plots at high speeds $50 
. Plots bi-directionally and in 360° 
i Special Demo Package 
» Allows lor creative graphics and report Specily Printer Model 
generation 
10 ORUEE 
» Fully documented FORTRAN subroutines CUI «dil: қамың 
Сай ' és 
+ CDOS runs under Cromemco FORTRAN IV Coan Cate ом 
« CF/M runs with MicroSoll FORTRAN 
compiler 
a DEALER INQUIRIES INVITED o 
МИС 4H'S PRODUCTS OF DISHNCTEON 
* 
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eSATA SNES e DEP 3n. Utilities e САРАМ (Run Ciomem. 
У DS ANE un d Haw dur CRAG ard COO «t» *astt ate coni PAT) 
A ibh e IH 2 qnl (dass dos e B ACRIACAa (бша! 
e! BICIA КР Мни C romemu) 6 лысые Ар наг 
É gnun ТАНЫЛАТЫН ГЕТЕ! Карыга! “ЖЕН К чаетельН 
И ын aati e УРОН oC inmenu га Primier fon ntu 
Prinder dahin м Tia mat Ыл a PENES € эпе март tae SN ATO 


» Call or Write far Free Catalogue and Morc Information e 


We will Customize any of our programs al our Standard Conauiling Aales « 


(602) 299-9831 CALL Q-KIT 


Р.О. BOX 35879 WITH YOUR CUSTOM 
TUCSON, SYSTEM REQUIREMENTS! 


ARIZONA 85740 


Ah! MICAH ... Satisfyin’ Software 


That turns your system оп! 
М!Сго Applications and Hardware 
» CONSULTANTS and SOFTWARE DEVELOPERS e 


МК АН Be 22212 San Francisco. California 94122 USA phone. 415/664-0776 a division of |.г. conwell corporation 


his concentret.on «9 broken for à brief as ARNOLD'S Fingers Franticacry Fly across 
moment ...Мпкасши ta ARNOLD, Пе «M do the keyboard... he is gbeut to cress over 
селеу: “nat many others have dong in WO obscurity s. e eno 

іле сеев....... 


бімме А SECOND > 
ша ONLY ONE 
Wege tna mal: ЕЕ 


Mume ..- 


the scene opens onto 4 wel It room 
with , ARNOLD 2YEBACK , KE Programmer 


“% 
> 


,.Gnlq missed it bu that much 1! one 
silly centimeter. КЕЗЕТ! 0 


ДАР! 
FLUTTER? 


+ 


he has hit RESET, Instead of hitting 


RETURN.. Alas, 1€ he only Knew d8eot 
EN USB. oum мага 7^. . .. FIN 


Reset Guarcl ™ is the solution te the 
problem of accidentally hitcing the 
RESET кец» Wren Reset Guard, yov ust 
press the RESET key TWICE in one second 
to ВЕЗЕТ the co әкесін FiNALLN 


SOPTAHPEF 


ORDER FORM 
Yes “т tired of hitting reset at the 
wrong time. 


Please send те _ à reset 
guards *$34.95 ea. 


Go чыз» со Л ру "ESD 


Zip 


10432 Burbank Boulevard * North Hollywood, California 91601 
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cover information in the 
marketplace, information 
transfer and policy issues, 
right to access, new infor- 
mation technologies and 
applications, and other sub- 
jects. For more information, 
contact the Program Chair- 
man, 8th Annual CAIS 
Conference, Technical Infor- 
mation Centre, Bell 
Northern Software 
Research, 12th floor, 522 
University Ave, Toronto 
Ontario M5G 1W7 
CANADA. 


May 13-15 
Electro/80 Show and Con- 
vention, Hynes Auditorium 
and Boston Sheraton, 
Boston MA. This show con- 
sists of presentations and 
exhibitions by manufacturers 
in the computer industry. 
Contact Electronic Conven- 
tions Inc, 99 N Sepulveda 
Blvd, El Segundo CA 90245. 


Мау 13-16 
9th Annual Conference of 
MUMPS Users Group, Islan- 
dia Hyatt House, San Diego 
CA. The meeting will bring 


together scientific, medical, 
and business professionals to 
discuss current research and 
application development. 
Areas of participation are 
paper presentations, 
workshops and tutorials, 
and vendor exhibits. Con- 
tact Dr Jack Bowie, MUG 80 
Program Chairman, The 
MITRE Corp, Mail Stop 
641, 1820 Dolley Madison 
Blvd, McLean УА 22102. 


May 14-16 
Carnahan Conference on 
Crime Countermeasures, 
Carnahan House, Lexington 
KY. This conference is 
devoted to the application 
of engineering and science to 
law enforcement, security, 
and crime prevention. 
Emphasis will be on effective 
research and development in 
computer security. 

Contact the Office of 
Continuing Education, Col- 
lege of Engineering, Univer- 
sity of Kentucky, Lexington 
KY 40506. 


May 15 
Electronic Road Shows, 


Griswold's Restaurant, 
Pomona CA. See March 
20th for details. 


May 19-22 

1980 National Computer 
Conference, Anaheim Con- 
vention Center, Anaheim 
CA. The conference pro- 
gram will include more than 
120 sessions covering com- 
puting careers and educa- 
tion, office automation, and 
auditing in the area of 
management; computers in 
earth resource management, 
human services, and word 
processing in the field of 
applications; programming 
languages, design techniques 
and methodology, and voice 
simulation and recognition 
in software; earth resources, 
education, women and 
minorities in the computing 
discipline in the area of 
social implications; micro- 
computers and mini- 
computers, computer archi- 
tecture, and new concepts in 
memories in the area of 
hardware. 

For information, contact 
American Federation of In- 


formation Processing 
Societies Inc, 1815 N Lynn 
St, Arlington VA 22209. 


May 21-22 
2nd Clemson Small Com- 
puter Conference, Clemson 
University, Clemson SC. 
This conference will discuss 
applications in engineering, 
science, manufacturing, 
small business data pro- 
cessing, and education. Con- 
tact William J Barnett, Elec- 
trical and Computer 
Engineering Dept, Riggs 
Hall, Clemson University, 
Clemson SC 29631. 


May 24-25 
Amateur Radio and Com- 
puter Hobbyists 2nd Annual 
Convention, Cervantes Con- 
vention Center, St Louis 
MO. Speakers, presenta- 
tions, equipment displays, 
and a flea market will be 
featured. For more informa- 
tion, contact the Gateway 
Amateur Radio Assocation 
Inc, POB 68, Marissa IL 
62257.18 


Our MacroFloppy 
goes twice the distance. 
For 695, нае 


systems, For the $-100/8080/2-80 bus. Packing 100% more capacity into a 
54-inch floppy disk than anyone else. 143K bytes, to be exact. For as little 


as $695. 
E 


. The MacroFloppy:1041 comes with the Micropolis Mod | floppy packaged 
inside a protective enclosure (without power EP. And includes an S-100 
controller Interconnect cable. Micropolis BASIC User's Manual. A diskette con- 
taining Micropolis BASIC, and a compatible DOS with assembler and editor 
The :1041 is even designed to be used either on your desk (ор, or to be inte- 
grated right into your S-100 chassis. 

The MacroFloppy:1042 comes with everything the -1041 has, and more. 
Such as d.c. regulators, its own line voltage power supply, and, to top it off, 

a striking cover. Making it look right at home just about anywhere. 

Both MacroFloppy systems are fully assembled, tested, bumed-in, and 
tested again. For zero start-up pain, and long term reliability Theyre atso 
backed up by our famous Micropolis factory warranty. 

And both systems are priced just right. $695 for the MacroFloppy:1041 
and $795 for the MacroFloppy: 1042. 

You really couldn't ask for anything more. 

At Micropolis, we have more bytes in store for you. 

For a descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, Califomia 91504. Phone 
(213) 703-1121. 

Or better yet, see your local dealer. 


МІСКОРОЦЅ 


More bytes іп store for you. 
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ED SMITH'S SOFTWARE WORKS 


6809 SOFTWARE TOOLS New 


RRMAC M6809 RELOCATABLE RECURSIVE MACROASSEMBLER. The 


one assembler that contains гес! macro capabilities (see our May, June dei 
BYTE ad). RRMAC is designed with the assembly language programmer О О e 
in mind and contains many programmer convenience leatures. HRMAC 
contains à mini-editor, supporta spooling or co-resident assembly, allows 


insert files, is romable, generates cross-references, execution times, lists қ 
target addresses of all relative references. 5 = Turns У OUT 
M69RR 


\ Lypewriter 


SGEN M6808 DISASSEMBLER/SOURCE GENERATOR will produce 


source code (with symbolic labels) suitable for immediate re-assembly or ТТ а, 
re-editing. The ошри! source lile сап be put on tape or disk. А full E 1 

assembly type oulput listing with labels and mnemonic instructions can : 

Бе printed or displayed on your terminal. Large object programs сап be quality 
segmented into small source files. — Me9RS . $ 50.00 


| ANNOUNCING TWO NEW M6809 DEVELOPMENT TOOLS output 
easily connecte to any computer printer | 


serial and parallel interface 

all electronics included— ready to use from package 
connecta to IBM Selectric II typewriter in just one minute 
adapts to a variety of typewritere—no modifications 


CROSSBAK — A 6809 TO 6800 CROSS MACROASSEMBLER that runs on 
your M6809 development sysiem to produce relocatable M6800 object 
code. Has all leatures of M69RR (see above). Includes 6800 Linking 
Loader. M69CX $200.00 


CROSSGEN-A 6800 OBJECT CODE DISASSEMBLER/SOURCE compatible with Radio Shack TRS-BO, Apple II, Pet, etc. 
GENERATOR that runs on your М6809 developmen! system. Has all 


Centronics interface compatible 
features of M69RS (see above). An invaluable tool for converting al] 6800 
object files over іо the M6809. $ 75.00 avallable from stock in 50 days 


ptm Put a Robotype to work on your typewriter for under 
All programs аге relocatable and come complete with Linking Loader, 
Programmer's Guide and extensively commented assembly listing. $1,000. Call (614) 456-5165 today! 
Available on 300 Baud cassette or mini-floppy disk. For disk, specify SSB Dealer, distributors, and word processor OEM inquiries welcome. 
от бін Source Text input/output is TSC/SSB editor/assembler com- 
patable. 


Order direcily by check or MC/Viss. California residents add 6% sales lax. | 
Customers outsides of U.S. or Canada add $5 for air postage & handling. (aO -“Ч (A trademark of 


Compu-Matics, Inc.) 
Dealer inquiries welcome. FLEX is а trademark ol TSC | 


Ed Smith's SOFTWARE WORKS 


P.O. Box 339, Redondo Beach, CA 90277, (213) 373-3350 77 East Wilson Bridge Road * Worthington, Ohio 43085 


MetaFloppy 


The Micropolis MetaFloppy™ gives you more than four times the capacity of 
anyone else's 5%-inch floppy. Because it uses 77 tracks instead of the usual 55. 

The field-proven MetaFloppy, with thousands of units delivered, comes 
in a complete family of models And, like our MacroFloppy™ family of disk 
drives, MetaFloppy is designed for the 5-100/8080/7-80 bus | 

For maximum capacity choose our new MetaFloppy:1054 system. Which 
actually provides you with more than a million bytes of reliable on-line stor- 
age. For less money than you'd believe possible. | 

The MetaFloppy:1054 comes complete with four drives in dual config- 
uration. А controller Power supply. Chassis. Enclosure. All cabling. A new BASIC | 
software package. And a DOS with assembler and editor. There's even a built- -—. | 
in Autotoad ROM to eliminate tiresome button pushing ( 

If that's more storage than you need right now, try our | 
MetaFloppy:1055, with 650,000 bytes on-line. Or our Meta- 
Floppy:1045, with 315,000 bytes on-line. Either way, you can 
expand to over a million bytes on-line in easy stages, when you Vh etes 
need to Or want to | 

In other words, if your application keeps growing, weve got | 
you covered. With MetaFloppy. 

The system that goes beyond the floppy. А5 

For a descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91504 
Phone (213) 703-7121. 

Or better vet, see your local dealer 


МІСКОРОЦЅ 


More bytes in store for you. 
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About the Author 


Roger McGregor works 
as a systems programmer 
on a large ІВМ system. Не 
has written or worked on 


many operating systems, 
assemblers, compilers, and 
interpreters, and has suc- 
cessfully used the techni- 
ques presented here in an 
assembler. 
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To Err Is Human 


GIGO (garbage in, garbage out) is an 
expression heard so often by programmers 
that it is accepted as truth and even offered 
as an excuse for poorly written programs. 
It is a truism that ought to be examined, 
especially in the area of human prepared 
input that is typed. 

If the instructions in figure 1a are entered 
instead of the correct instructions of figure 
]b, the great majority of microprocessor 
assemblers will be unable to locate any of 
the program symbols. This inability compels 
the user to go through the tedious process of 
calling an edit program, making corrections, 
calling the assembler, and trying once more 
to assemble the source code, hoping that no 
new errors have been introduced. This pro- 
cedure can be very time consuming; it is 
always frustrating. Ап examination of how 
the errors are detected in a normal assembler 


Label Operation Operand 
1 LOOP CPY SPAEC 
2 JSR PRJNT 
2 СМР STHE 

4 ВЕО (ООР5 
5 COPY EUQ LOOP 


Figure la: A section of code which illus- 
trates several common typing errors often 
made during entry of an assembly program. 
These particular errors can be detected and 
corrected by a simple algorithm which deter- 
mines if the operand is "close enough” to 
what it is supposed to be. If the operand has 
two transposed letters, one character wrong, 
or one character too many or too few, it is 
automatically changed to the correct form 
listed in the symbol table. 


Label Operation Operand 
1 LOOP CPY SPACE 
2 JSR PRINT 
3 CMP STORE 
4 BEQ LOOP 

5 COPY EQU LOOP 


Figure 1b: The code from figure Та after 
error detection and correction. 


Roger A McGregor 
6933 S Allison Way 
Littleton CO 80123 


or compiler may shed light on how an auto- 
mated correction can be attempted. 

Normally, after a symbol has been segre- 
gated from the source text, it is passed to à 
symbol table lookup routine as a search 
argument. The function of the lookup 
routine is to find an entry in the symbol 
table whose symbol matches the search 
argument, and to either return that entry 
(a hit) or set some indicator to inform 
the calling routine of an unsuccessful search 
(a no-hit). Both hits and no hits are valid 
returns, depending on the pass being made 
on the source code. 

The first pass causes two types of lookup 
calls; definition and reference. For a defi- 
nition lookup, a symbol has been extracted 
from the label field. That symbol! and its 
attributes are to be entered into the symbol 
table if and only if the symbol is not already 
present in the symbol table. However, if the 
symbol is already present, it is multiply 
defined and in error. For a reference lookup, 
a symbol found in the operand field is 
needed for a compile time computation 
(line 5 of figure 1b). For this lookup, 
the symbol must be present in the symbol 
table or an error condition exists. 

During any other pass, a no-hit consti- 
tutes an error. It is at this point that error 
correction may be attempted in the form of 
an alternate (associated) symbol lookup. 

If the lookup routine can find another 
symbol in the symbol table that is "close 
enough" to the search argument, then the 
entry's symbol is associated with the argu- 
ment symbol and may be returned as a hit. 
When an alternate symbol is substituted 
in this fashion, the programmer must be 
given a warning as the substitution may not 
be correct. By checking the object code 
generated, the programmer can verify the 
substitution. 

What constitutes “‘close enough” before 
a symbol table entry can be substituted 
for the search argument? 


"Close enough" is defined as two char- 
acters transposed (line 1, figure 1a), one 
character wrong (line 2, figure 1a), one 
missing character (line 3, figure 1a), or an 
extra character (line 4, figure Та). 

Given the above criteria, only certain 
symbols in the symbol table need be 
reexamined. Those symbols are the ones 
possessing an equal number of characters, 
or one more or one less character than the 
Search argument. An exception occurs 
when the search argument consists of only 
a single character: if this happens, error 
correction should be terminated and a no-hit 
returned. Those symbols with an equal 
number of characters should be compared 
for transposed characters or one wrong 
character in the string. Those symbols 
with one more or one less character than 
the search argument should be checked for a 
single character difference. If any symbol 
in the symbol table passes one of the above 
tests, an association has occurred and the 
associated entry should be returned as a hit. 

Generally, making a single pass through 
the symbol table and returning the first 
entry passing a check is sufficient. However, 
if the keyboard layout is more conducive to 
wrong characters due to upper and lower 
case shifting than to the other common 
errors of transposition, addition, or deletion, 
then a first pass through the symbol table 
checking only equal character count symbols 
for wrong characters could prove to be more 
accurate. Alternate strategies do however 
increase memory usage and execution time. 
The execution time is well spent if a proper 
association prevents the edit and reassemble 
process already described. Memory usage is 
another matter. The less memory used by 
the correction routine, the better. 

Besides alleviating reassembly problems, 
the error correction process tends to en- 
courage better documented programs. Due 
to the nature of the checks made for the 
association, longer symbols have a better 
chance of being correctly associated. They 
are also usually more meaningful. 

The above correction process is by no 
means limited to just the symbol table of an 
assembler and compiler. It can be applied 
to any dictionary type lookup including 
op codes, text processors, and console 
commands. 

The only obvious limitation would occur 
when symbols intentionally differ by a trans- 
position or length. In order to overcome this 
objection, we simply require an explicit 
declaration statement and correct spelling 
in such statements with the extended error 
correction applied to uses of a пате. в 


Dand News 


Published by Datasouth Computer Corporation, 627-F Minuet Lane, Charlotte, NC 28210. 


CHARLOTTE А spokesman for Data- 
south Computer Corp. confirmed 
reportsof LA36 DECwriters? print- 
ing at blazing speed. With 
Datasouth's DS120 Terminal Con- 
troller, the LA36 prints bidirection- 
ally at speeds up to 165 cps with 
true 1200 baud throughput. A 
1000character internal print buffer 
eliminates the need for fill 
«characters. 


Well-Endowed With 
Features 

Versatile performance features 
include complete forms control and 
data formatting capability program- 
mable from either the keyboard or 
data stream; plus both an EIA 
RS232-C and 20mÀ Current Loop 
interface. 


Easy Installation 
This blazing speed is accom- 
plished by replacing the LA36 logic 
card with the 05120 unit— which 


For LA36 Owners, 1200 Baud Breakthrough 


is fully compatible with existing 
electronics. 


Results Аге In 


As BAUD NEWS went to press, 
051205 were providing enhanced 
speed and versatility for more than 
3000 LA36 owners. The micro- 
processor-based electronics have 
proven very reliable, and service, 
when needed, has been prompt and 
efficient. Of course, the DS120 


comes with a 90-day warranty on 
materials and workmanship. 


Delivered Nationwide 

Datasouth reports a network of. 
stocking distributors in major cities 
throughout the U.S. for prompt 
service and delivery. The spokesman 
added that he welcomes inquiries 
and will gladly give you all the details 
on the DS120. He can be called at 
704/523-8500 or addressed at 
Datasouth’s office, 627-F Minuet 
Lane, Charlotte, N.C. 28210. 


| DEC is a registered trademark of Digital Equipment Corporation. 
installation of the 05-120 will void any DEC warranty or service contract. 
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Listing 1: Super ТІС, a 
three-dimensional tic-tac- 
toe computer game written 
in North Star BASIC. (АЙ 
other programs in this 
article are also written in 


North Star BASIC.) 


10 DIMC ZSA S04) » Hi 3s 752» T 0762 NEG 64) sPC AD »U( 64) 
20 C1$z'01234558789'XP(0) 222NXPC122147NP C2) 10 30NF C32) 22NF (4) 233 


50 ОРЕМ+О "ALS*\LINESO 


40 FÜüÜRASITU2ANREADSOsUCO»A)s4(1»A2sWC2»2 AD) sHCS» AYJNNEXTNFORA-1TO&4A 
50 РЕАОФО, МСО, Аз, М1} »xNC2sAD) » NCÀ3sAD) МСА РА? si C Os à) NCA) NNEXT 
40 CLOSE#ONINPUT'O TO F ГО I PLAY BEST АМП ? WORST ? *»ZNZ-1*t(2/10) 


100 FORA-1TDUG6ANBzAXANCSCE-A1:B)-* 


"NCZINTCA/Z10)NDZA- CCX10) 


110 C$(B-1:B-1)zCISCCH1» DCF12NCS (В.В) 7C15 (DF 12 DEF1) NNEXT 
120!'HERE IS MY BDARD'NM[*"NGÜSUB1000N! **NI! "ENTER MOVES БҮ", 


130!“ NUMBER AND YOUR'RE X" 


140 !'"*XINFUT"YOUR MOVE ? '*XNIFXCIO0RX-264THENT4ONIFSOXO4»OTHEN140 
150 5 Х)=1\АНХЖА\С$ (А-З, A)Z"XXXX" \Р=1\60518900 
140 Q=O\FORA71TO7 68TEPZ\C=T CAN IFC<OTHEN2ZOO\[FC=15THENEXIT400 


170 I[FC«<>0THENI&0\B=1\GOSUBSGO\GOTO200 


180 [FC>4THENLSON BaP (C-i) \GOSUBRSOO\GOTO200 


190 CeRINT(C/5)42\8=P СС \GOSUBS00 


200 NEXT\FORA=1 TOS4N\TFV (CA) ZÜTHEN210QSU(A)NXSA 
210 V4A)-OXNEXTNTFUZOANDZ-1THEN1600NIFQSP»OTHEN220 
215 FORA=1 TU44N\IFS (А) SOTHENEXIT2ZI7NNEXT\GOTO14600 


217 SCAD=1\X=A 


220 S¢X)2*1\4*Xe4\08(A-32H)= "0000 °\P=S\G0SUR900 


2520 "I WUENT"»X! "*NGOSUB1000NGOTD140 


400 ITHE COMPUTER WINS WITH BüXES"'sMW(COsA2sU( 1562 ЫСА) WU SrA) NGUTO2ODO 
300 FORF=0TO3Z\G=W¢(F rA)\NIFS(G)-O THENV (G )=V(G) FBNNEXTNRETURN 

900 FDÜRA*OTÜUSNCENCAPX?NIFCSOTHENSSONIFT(C) «OTHEN9SO 

910 ТС) ЕТ (С) FPNSIFTOD «ATHENSSON IFT(C?2ATHENEXIT1700 

920 D=INT(T(C)/S)NIFDSS<> 7 (Cd THENT (Cd 2-1 


950 NEXT\RETURN 


1000 FOKA=OTOS\FORS=2TOOSTEP-2\FORC=0TOS\FORD=17T04 
1010 Е-с(((СЖ14) 4040484) X42 -BNICS(E-12 E) s NIFEIICATHENÓI" = *› 
1020 NMEXTXIFC«3THEN!" * s NNEXTSX! * *\МЕХТ\ ТРА=ЗТНЕМ1040 


1030 РОРЕ=ТТОЗА ! "ашшппиитип рее Еее 


1040 NEXTNRETURN 
16400 1*'NI!*IT'*S8 А ÜRAU"NBOTO2000 


» Р \МЕХТА | * museum mmm" 


1700 !**MFzCNGOSUB1000NI* *NCZFXI1* YDU. WON’ »W(LOCO eWEL eC) s C202 C) eM C39 CÓ 
2000 INPUT'CARRIABE RETURN ENDS: ANYTHING ELSE PLAYS AGAIN ? ",7% 
2005 IFZ#=" "THENEND\FORA=1 TO74SNT (A) -ONNEXTNFORAS1TO^54NSCA) ZONUCA) ONNEXT 


2010 BGOTüUi00 
REALY 


Super TIC 


J Roehrig 
POB 74 
Middle Village NY 11379 


Listing 2: Modifications to listing 1 to change the three-dimensional version 
into two-dimensional 4 by 4 tic-tac-toe. 


140 F**'NINPUT*YOUR МОЧЕ ? “*XN\IFX<10RX>1&6THENIAONIFSC(X}<>OTHENI 40 
160 GzONFORAZS1TO10STEPZNC-T(GA)NIFCXOTHEN2OONIFCS1STHENEXIT40OO 
1000 FORA2OTO3\FORB=2TOOSTEP-2\FORC=0TOO\FORD=1 T04 


1030 ! *sessseacasezess===* 


Super Micro-Tic 


This article describes Super TIC, a pro- 
gram that plays three-dimensional (4 by 4 by 
4) tic-tac-toe. It was written specifically for 
microprocessors and has the following 
features: 


è It is fast, despite the fact that it checks 
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every possible move. The response 
time is 13 seconds per move (worst 
case) using an IMSAI 8080 computer 
with North Star BASIC, and it averages 
less than six seconds per move. 


€ |t gives a graphic display of the game 
(designed for a 24 line by 80 character 
terminal) without requiring a graphics 
board. 

€ |t plays at ten different levels of skill 
without requiring modification of the 
program. 

€ One program line can be modified to 
change the program's strategy so that 
it plays defensively or aggressively. 

€ The modification of four lines (see 
listing 2) allows the game to be played 
in a two-dimensional 4 by 4 format. 


Listing 3 shows a sample run of the 4 by 
4 by 4 version. The computer asks for the 
level of play desired and gives a display of 
the game board. The player enters a move 
selection (a number from 1 to 64 corres- 
ponding to the desired box) and the com- 
puter answers with its move. Next, the 
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SORCERER" SOFTWARE! 


АЙ programs on cassette. Only 8k of memory required. 


new! TANK TRAP by Don Ursem A rampaging tank tries іо run you down You try totrap 
і id by bulding concrete walls around il Four levels of play $11.95 
new! Inquire aboul our SMART TERMINAL program 
PLOT by Vic Tolame: Now Apple owners will be envious of how easy you can get good 
graphics on your SORCERER PLOT includes both a super high resolution mode and a 
quick low resolution mode Both are accessible from your BASIC programs using simple 
commands Hi-res & 10-ге5 examples included on lape $14.95 
SHAPE MAKER™ by Don Ursem Construct special characters and fancy shapes with 
ease using this on-screen character editor Detaled 12-раре instruction booklet 
| includes example applications $14.95 
DEBUG by Bob Pierce Debug machine language programs by slepping through one 
inslruction at а time Relocalable Several display options. Multiple break points 
Modify memory and registers. $14.95 


7-80 DISASSEMBLER by Vic Tolomei. Decode machine language programs, including 
SORCERER's monitor and ROM-PAC's, with this 2-80 Disassembier writen in BASIC 


Prints oul machine code. Zilog mnemonics. and АЗС! $14.95 


FASTGAMMON'" by Bob Chrishansen А fast backgammon opponent $19.95 
MAGIC MAZE'" by Vic Tolomei A challenging maze game $11.95 


SOFTWARE INTERNALS MANUAL FOR THE SORCERER by Vic Tolome; А must! 
far anyone writing software lor the SORCERER Seven chaplers Indexed 
Includes diagrams and software routines. 64 pages $14.35 


QUALITY SOFTWARE 


6660 Reseda Bivd., Suite 103. Reseda. СА. 91335 
Talephone 24 hours. seven days a week (213) 344-6599 


WHERE TO GET IT: Ask your nearest Sarcerer dealer to see Quality Software's Sorcerer 
programs Or if you prefer. you may order directly from us MasterCharge and Visa 
cardholders may telephone [heir orders and we will deduct $1 Нот orders over $19 to 
compensate for phone charges Or mail your order to (һе address above California 
residents add 6" sales tax Orders outside North America add $5 for repistered airmail, 
payin US currency 

*The name "SORCERER" has fern Irademarked hy Endy Inc 


wet 99% 
Now you can sort ап 85K diskette 


FAST — in less than 3 minutes* - FAST 


Perfect for your multi-diskette RANDOM file mailing lists, inven- 
tory, etc. Ideal for specialized report generation, sort, merge or 
combination. All machine language stand-alone package — 
Efficient and easy to use. No separate key files required! Physical 
| records are rearranged on diskette! Supports multiple sub records 
per sector including optional sector spanning. Sorts on one or 
more fields — ascending or descending. Sort fields within records 
may be character, integer, and floating-point binary. Provides 
optional output field deletion, rearrangement, and padding. 

"Sort timings shown below are nominal times. Times will vary 
based on sort and system configurations. Nominal times based 
on Mod | 48K 4-drive configuration, 64 byte records, and 5 sort keys. 


TYPE FILE SIZE SORT TIME TYPE FILE SIZE SORT TIME 
(Bytes) (Sec) (Bytes) (Sec) 
SORT 16K 33 SORT 340K 1081 
SORT 32K 49 SORT 680K 2569 
SORT 85K 173 SORT and 85K SORT + 1757 
SORT 170K 445 MERGE  1275K Merge 


DSM for Mod | (Minimum 32K, 2-drives) $75 On-Disk 
DSM for Mod Il (Minimum 64K, 1-drive) $150 On-Disk** 
Mad il Development Package $100" * 
Machine Language SUPERZAP, plus Editor/Assembler and 
Disassembler patches. 
Mod || Generalized Subroutine Facility “СР” $50** 
**For Mod |! Programs, Include Mod 1 DOS diskette with order 
For Development Package, also include copy of Apparat 
NEWDOS + 5% diskette. 


CHECK, VISA, М/С, C.O.D. 
Calif. Residents add 6% 
Telephone Orders Accepted (714) 637-5016 
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Е RACET сомритез “3 DISK SORT MERGE 


WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURCE 
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CCS 


CORPORATE COMPUTER SYSTEMS, ING 
675 Line Road, Aberdean, Naw Јегар 07747 Teiaphone 201-582-4422 


THE PROGRAMMING LANGUAGE 
HEWLETT PACKARD 1000 USERS 
HAVE BEEN WAITING FOR. 


е interfaces 10 the complete HP1000 software base 

* Machine cantrol found previously only in assembly language 
* Easily supports Structured Programming 

е includes the portable УС Library with Printi and Sceni 

а Macro-prepass 

е Compiles on the HP RTE-IV 


* Allows embedded sssembier 


“DSM ror мор | ano MOD 11%" TRS-80™ 


о BASIC for Level || and Disk Systems $49.95 

Full MATRIX Functions — 30 BASIC commands!! 

Mathematical and common matrix functions. Change arrays in 
mid-program. Complete array handling. Tape array read and write, 
including strings. Common subroutine calls. 

Over 50 more STRING Functions as BASIC commands!! String 
manipulation, translation, compression, copying, search, screen 
control, pointer manipulation and utility functions. Includes 
multikey multivariable machine language sorts. Load only machine 
language functions that you want! Where you want in memory! 
Relocating linking loader! More than you ever expected!! 

со BUSINESS (Requires Infinite BASIC) $29.95 

20 Business oriented functions including: 

Printer Automatic Pagination with headers and footers! 

Packed Decimal Arithmetic { + , -, *,/) 127 digits! 

Binary array searches and hash code generator! 

COMPROC Command Processor for Disk Systems $19.95 

Auto your disk to perform any sequence of DOS commands, 
machine language loads, BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command file 
defines execution! Includes auto key-debounce, screen print and 
lower case software driver. 

REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 
REnumber any portion or all of BASIC program. MOve any portion 
of program from one location to another. DELete program lines. 
MERGE all or any portion from tape. Save and verify portlon or 
all of combined merged programs to tape. 

GSF (Specify 16, 32, or 48K) $24.95 

18 Machine language routines. Includes RACET sorts. 


TRS-80 IS А REGISTERED TRADEMARK ОҒ TANOY CORPORATION 


- RACET computes 3 


702 Paimdale, Orange СА 92665 
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entire game board |5 reprinted with the 
player's boxes represented by Xs and the 
computer's boxes Бу Os. 

For those readers not familiar with three- 
dimensional tic-tac-toe, table 1 shows all of 
the 76 possible winning combinations. The 


Table 1: The 76 possible ways to win in 4 by 4 by 4 three-dimensional tic-tac- 
toe. The columns labelled М1, M2, M3 and M4 given an integer identification 
of a particular cube in the three-dimensional 4 by 4 by 4 matrix. 


Listing 3: Sample printout 
of the beginning of Super 


ГІС. 
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НЕКЕ IS MY BOARD 


= т = = 


first player to occupy 4 squares (or, more 
properly, "cubes") in a straight line wins. 
Note that there are ten ways to win on each 
of the four boards (four horizontal, four ver- 
tical and two diagonal) and 36 ways to win 
by occupying one adjoining square on each 
of the separate boards. 

For comparison of strategies, the tic-tac- 
toe program, written by К К Louden 
("TTT3D" in Programming the ІВМ 1130 
and 1800, Prentice-Hall, 1967), keeps total- 
ling values for the 76 winning combina- 
tions after each move, tests for only three or 
four critical situations and always examines 
the 64 squares for vacant positions. The use 
of this technique would take a few minutes 
for each move using a microcomputer, and 
the program is considerably longer. 

The key to writing a program efficient 
enough to operate оп a microcomputer is to 
limit the number of operations performed. 
Instead of constantly totalling winning com- 
binations after each move, a running total is 
maintained in Super TIC. The importance of 
winning combination totals is simple. A 0 is 
assigned to blank squares, a 1 to squares 
with Xs and a 5 to squares with Os. A win- 
ning combination totalling 0 represents a 
line that either player can still win with; a 
combination value less than 5 and greater 
than 0 is a combination in which only X can 
win; a combination total evenly divisible by 
5 represents a possible O win; and all other 
values are blocked (no one can win) com- 
binations. This same totalling method shows 
how many Xs or Os occupy the four squares 
of the winning combinations. 

In order to make Super TIC execute 
quickly, only the 76 winning combinations 
are checked to determine the computer's 


О TO 7 1: О I PLAY BEST ANT 9 WORST ТО 


= = m X 


35 = 36 


01 = 02 = O3 = 94 17 = 18 = 19 20 33 = 34 49 = 50 = 51 = 52 
mem тт пе тї НЕ т т кіта nace pa e pe m тестен Ез сп ва npe ele COD De амен: тч пл лт пл а etie Sa ашжнпсыншшшшагпағеыш 
= ті m зе m ш m = = = = 
05 = 06 = 07 = ОВ 21 = 22 = 23 = 24 37 = 38 = 39 = 40 53 = 54 = 35 = Já 
Lass Sos essa oS Sos ышашасшышышышшышышш === = 
= = = = шт = = Fal = = кз 
O9 = 10 = 11 = 12 25 в 26 = 27 2B 41 = 42 = 43 = 44 97 = 58 = 59 = 60 
RASS о ы 1-1 Балы не те е е кла сезе месі пала аныз IÉzImImMIECmmnmBEmImMIEIIEIZAZIIEU 

= т ГЕ m TE pun m = Ex 
13 = 14 =a 15 = 16 29 = 30 = 31 32 45 = 46 = 47 г 48 61 = 62 с 63 = 64 


ENTER MOVES BY NUMBER ANI YOUR'RE X 


YOUR MOVE 7 1 
I WENT 64 


XX = = т m = 


XX = 02 = 03= 04 17 = 18 = 19 = 20 33 = 34 = 35 = 36 49 = 50 = 51-7 52 


-i-i k tt- LL itii 


eh et БЕ БӘ БЕ ЛЕ 


= = = = = = = = > кш = 
Об = 06 = 07 = OH 21 = 22 = 23 с 24 37 = 38 = 39 = 40 53 = 54 = 55 54 
p SSS See SSS == Dias SS Ree ааа ы ев aww ae eo SS SSS Se 
= = = = = = = = = = = 
09 = 10 = 11 = 12 25 = 26 = 27 8 41 = 42 = 43 = 44 57 = 58 = 59 = АО 
Rese LEAL SSS a ЕЕ wr OSS SES Se жоот ee Е ee неа 
= = m ш = ы rx ur гі = (00 
13 = 14 = 15 = 14 29 - 39 = 31 = 32 45 = 46 = 47 = 48 61 = 62 = 53 = 00 
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COMPUTERS PRINTERS/TERMINALS 


pem SuperBrain ANADEX DP-8000 $ 869 
32К ВАМ 52995... $2495 | HAZELTINE 
бак НАМ $3345... $2695 | 1410. 
NORTH STAR Horizon 1 lo  ERGEQSTT T $839 
32K Kit, List $1999 . $1579 | 1500,.......... $989 
е чазы ыы $2695 $2149 | INTERTUBE II 

orizon bist S965 ........ 729 
32K DD, Kit, $2399 $1885 aa , 
a2K ОО, Аут. $3095 $2439 Bantam 550 
32K QD, Assm. $3595 $2859 | '9leviceo 914 ..... 


RAM CHIPS 
4044 туре 


4K by 1 — 18-pin — 5V, 5% supply 


These are the same factory prime chips used 
in our premium quality memory boards. May be 


CROMEMCO а найи -— 4044, 4041, 5257, 6641, or 9044, depending on 
System 3, 64K , $6990 . $5479 | 779.1 Friction Feed || $939 manufacturer. All have 4044 pinout and timing 
System 2, 64K, $3990. $3390 | 779.2 w/Tractor ..` | $989 specs. All guaranteed 30 days. 
702 tor, VF 
HEATH WH-89.... $1949 $240 ее dr T ond 250 nsec. 450 nsec. 
703 w/Tractor $2975 $2175 1-9 chi 4 L 
DISK SYSTEMS 704 w/Tractor $2350 $1995 10-49 P p z м = 
THINKER TOYS DEC LA-34 $1139 50-99 : , 
Discus 2D $1149... . $939 | TELETYPE 43 $ 989 | h 5.50 4.75 
DISCUS 2+2 $1549 . $1288 | T.1. 810 $1575 100-499 5.25 4.50 


500-999 5.00 4.25 
1000-up call call 


g Most items in stock for immediate delivery, factory-sealed cartons, with full factory 

warranty. N.Y.S, residents add appropriate sales tax. Prices do not include shipping. 

VISA and Master Charge add 3%. COD orders require 25% deposit. Prices subject 
to change and offers subject to withdrawal without notice. 


Computers Wholesale 
LL o" ee 


Seattle Computer Products, Inc. 


1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 


JAMES P. HOGAN 


The man who has put the science back into science fiction—now 

he's done it again with THRICE UPON A TIME. 

Time-communication isn't exactly time-travel; but it creates the same para- 
doxes. Апа for scientist Murdoch Ross, there are no easy solutions. А | 
gripping novel of time, probability—and destiny. 


Also by Hogan: INHERIT THE STARS 

Scientists had finally found a Man in the Moon...but he was wearing a 
space suit, was fully human and had been there for 50,000 years: 
Where did he come from and how did he get there? 


"Pure science fiction... Arthur Clarke move over!" —Isaac Asimov 


Ka THE GENESIS MACHINE 
ұл» The revolutionary unified field theory held all the answers—and а 
choice for man between destruction and vast new frontiers. 
"Most theories in science fiction are mere wishful thinking. Hogan 
invents a theory that might really work.’—Marvin Minsky, Professor 
ой Science, MIT 
THE TWO FACES OF TOMORROW 
А super science thriller of the evolution of true machine intelli- 
gence that required a drastic stimulus and produced a unique 
entity with unexpected responses. 


g Please send me copies of THRICE UPON A TIME (27518-7) | 
at $2.25 each, INHERIT THE STARS (28907-2) at $1.95 | 
Ш each, THE GENESIS MACHINE (27231-5) at $1.75 each, f 
T and TWO a" OF -—— A aaien at $1.95 each. T 
| — $2. Enclosed is a check for — — plus 50¢ per to cover postage 
"1 PUBLISHER Now on sale 7-75 № and handling. (Add sales tax where applicable.) B E 
Of SCIENCE FICTION 
AND FANTASY ШЕ Name —— П 
В Я 
Where paperbacks are sold or write to: Ballantine Books 1 бен I 
Dept. AL, 201 East 50th St., New York, N.Y. 10022. City — —— За Zip 
= LummmmmummmmmummmummummmmHÉ 
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Value Value 
Combination Variable [Defensive Version) (Aggressive Varsion) 


All Bianks 
One X 
Two Xs 
Three Xs 
One O 
Two Os 
All Others 


NOTE: The computer is O and the values described are used to determine the com- 
puter's move. A value for three Os is not needed, since the computer will se- 
lect that as its winning move without additional evaluation. 


Table 2: Values assigned to squares under consideration. Each time a com- 
bination of four squares is checked by the program, these values are assigned 
to blank squares depending upon the nearest neighbors forming the best 
partlal pattern combination listed. 


NUM Сі C2 C3 C4 CS Có C7 NUM С! C2 C3 Са CS Сё C? 


aaa ЫЕ БЫ SSSI SHEE SS St ПЕ ОЕ ЕЕ жс а ж<ғта = рге = се ЕЕ 


Table 3: Winning combina- 1 1 5 941 57 49 70 2 1 44241 000 
3 1 74343 0 0 о 4 1 810444571 72 

tions for each square. The а ам а od © Row Sa № В© 
64 squares of the board 7 з 71047 оо 0 в 2 8 48 46 о о о 
9 3 5 49 59 обо 10 3 81050 оо 0 

аге listed under NUM, to 11 3 7 951 ооо 12 з 852247 0 0 0 
the right of which are the 13 4 5 10 S3 60 73 74 14 4 654462 0 о 0 
sees 15 4 755 44 0 о 0 14 4 B 956 68 75 76 

winning combination num- 17 11 15 19 41 0 0 о 18 11 16 42 70 0 0 0 
bers involved with each 19 11 17 4371 0 0 0 20 11 18 2044 0 0 0 
| f 21 12 15 4549 0 0 0 22 12 16 19 46 57 58 41 

square (see table 1). After 23 12 17 20 47 63 45 44 24 12 18 48 72 0 00 
j j 3 25 13 15 49 73 ооо 26 13 16 20 50 59 60 42 

each combination is — 27 13 17 19 51 44 67 68 28 13 18 52 76 O 00 
ined, the value shown in 29 14 15 20 53 0 о о 30 14 16 54 74 0 о 0 
; ; 31 14 17 55 75 ооо 32 14 18 19 56 O О 0 

table 2 is assigned to any 33 21 252941 0 00 34 21 24 4271 0 0 0 
blank square іп the com- 35 21 274270 0 0 0 36 21 28 3044 0 0 0 
in 37 22 25 45 73 ооо 38 22 26 29 46 42 86 48 
bination. These values аге 39 22 27 30 47 58 &0 44 40 22 28 48 76 О О о 
accumulated as each com- 41 23 25 49 69 0 о 0 42 23 26 30 50 61 45 47 
; 43 23 27 29 51 57 59 63 44 23 28 52 72 0 о 0 
bination is evaluated. The 45 24 25 3053 0 о 0 46 24 26 $4 75 0 0 0 
square with the highest 47 24 2755 74 0 о 0 48 24 28 29 S6 0 0 0 
49 31 35 39 41 68 71 73 50 31 36 42 62 0 о 0 

value becomes the com- 51 31 37 43 44 0 0 Оо 52 31 38 40 44 &0 70 76 
puter's next move. 53 32 3S 45 44 0 0 0 54 32 36 39 46 0 О 0 
55 32 37 40 47 0 0 О 54 32 38 48 58 0 0 0 

57 33 35 49 47 О О О 58 33 36 40 50 0 0 0 

59 33 37 3951 ооо 60 33 38 52 59 о о 0 

81 34 35 40 53 65 69 75 62 За 36 5441 о о 0 

63 34 37 55 63 ооо 64 34 38 39 56 57 22 74 


VAK-4 16K STATIC RAM BOARD 


Designed specifically for use with the AIM-65, SYM-1, and KIM-1 microcomputers 
Two separately addressable 8K-blocks with write protect. 

Designed for use with the VAK-1 or KIM-4* motherboards 

Has provisions for mounting regulators for use with an unregulated power supply 
Made with 1st quality 2114 static ram chips 

All IC's аге socketed 

Completely assembled, burned-in, and tested 


We manufacture a complete line of high quality expansion boards. Use reader service 
card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

*Product of MOS Technology 


m 


" 1 
n 


eS mae? niis see Sie 


Ai : RN n, = E 
шыш эё 
VAK-4 DUAL BK-RAM $329-06 $325.00 plus shipping 
VAK-2 8K-RAM (' populated) $239.00 - М Т = = е = | S = S 

INCORPORATED 
2957 W. Fairmount Avenue * Phoenix, AZ 85017 * (602) 265-7564 
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move. Furthermore, once the combination 
is considered blocked (at least one X and at 


Listing 4: Program to en- 
able the computer to play 


least one O in the four boxes making up the against itself in the game 

possible winning combination) a negative of Super ТЇС. 

value is assigned and the combination is 

never checked again. 10 DIMCSC2SA) SLAAI WEI ZAJ 9 T(26) »N CÓ» 84) »P( A) »UC 54) 


This leaves us with the problem of select- 
ing a move. Each time a combination is 
checked, a value is assigned to the group of 
four squares making up the combination. 
These values are shown in table 2 for two 


ПІММ(1,36) 

C1$= "0124495769 'NPCO1)222NP (1)2147NP 6€2221030NF C32 52NP C4) 73 
ОРЕМ #0 'A16" NLTNE13O 

D£MYCA)NY(LO.* 2N3YC122147NY(2221030NY C3) 32NYCA2 73 
FORA=1TUZANKEADSOrWCOsAd eUC1e A? ЫСО А) »UC SY А) \МЕХТУЕОКА= 1 Т064 
КЕЛДО НОА? ENC LFA N Se} NC SPA) МСА А) sN(S» AY) 4NCA v AO NNEXT 
СЕ 0ЅЕФОХ2 =1 


90 №040) =14 
possible versions of Super TIC, and аге 100 РОКА :1TD&ANRzAKANCS CR -35 В) =" "NCSINT CA/10) NDxA- (C10) 
; ' 110 C$CE-152B-102CIS CCH y CEF1)NCS CBE» BU) SCISCD&1» DE) NNEXT 
contained on line 20 of the program. | 114 FORT9.-1TDA4N X T9NC 91 
The next difficulty is determining which 115 ШЫ STARTED UITH*,T9 

a pin i қ 143 5070150 
winning combinations are associated with 145 GOTDA440 
each square. These values are calculated 150 SUGOSINASXKANCSCA- 34 A) 2 * XXXX е \Р=1\6050В900 

| | 155 М0,С9) =Х 
ahead of time using a short program and аге 160 Q=O0\FORA=1TO7SSTEPZ\C=T CA) NIFCCOTHEN200N IFC=15THENEXIT400 
read into the program as data. Table 3 shows 170 IFC-:20THEN180N BE 1NGOSUESOONGOTO200 
А | 180 ТЕС>АТНЕМ1?0\В=Р(С-1)\60518500\60Т0200 

the 64 game squares and which of the win- 190 CeINT(C/S)42NBzP CC) NGOSUBSOO 

ning. combinations use which particular 200 NEXTNFÜRAE1TO&ANIFU(CA) CÜTHEN210NQSUCA) \Х=А 
xem dine 210 VLA) =O\NEXT\IFQ=OTHENI900 
squares (the winning combination numbers 220 3(Х)=1\А=ХЖ4\С$ (А-З, А)='0000*\Р=5\60518900 
refer back to the combinations detailed т 230 М(1,С9) -XNC93C941NGUT0145 И A 
E 400 !*'THE COMPUTER WINS WITH BOXES"sU(O»AD) ЫСА) »U(2y 6) »WC 3s A2 NGDTO200 
table 1). After each combination is exam- 500 FÜRF-OTO3NG*UCE › A)NIFSCG)-OTHENU(G) -VCG) FBNNEXTNRETURN 
ined, the value shown in table 2 is assigned 860 Q=O\FORA=1TO7SSTEPZ\C=T(A) \IFC<OTHENZOO\ IFC=3 THENEXIT400 
, "pe 870 IFC«»OTHENéBONB-1NGÜSUBSOONGOTO700 

to any blank square in the combination. 680 IFC <STHEN6?0\B=INT(C/S) \B=Y CB-1 ) NGOSUBSOONGOTO200 
These values are accumulated as each com- 690 be¥<(C+2)\GOSUB500 | 

амен ; 700 МЕХТХЕОКА=1Тб&4\ЇР\ (А) <QTHEN7IONG=V(A)\X=A 
bination is evaluated. The square with the 210 ЧСА) -ONNEXTAIEQMOTHEN1900 
highest value becomes the computer's move. 720 GOTD150 е 

900 FORATOTOS\C=N (UA X )NIFC-OTHEN?SONIFT(C)OTHEN950 

. In order to test the program as well as the 910 T(C)-TCC)4PAIFTCUCHKATHENTSONIFT(C)-ATHENEXIT1700 
different strategies, the program shown in 920 DINIT SN IFDESXST(CO THENT(C) 2-1 

- . 950 NFXTARETURN 
listing 4 can be used to pit the computer inae wed 
against itself. The defensive game always 1700 !*'NF-CNBDSIIE1000N 1 *  NCcFN ES YOU. МОМ" СОС) sWC IS CO sM(20 CO (3С) 

- . . 1900 144!" "S DRAH * 

plays itself to a draw. Note that line 35 in Ew Г” 


listing 4 adds a new variable Y(4) that gives 
a different strategy to be used for the player 
moving first when the computer plays 
against itself. To my surprise, the defensive 
version can be beaten. 

Ав mentioned earlier, the game plays at 


2005 IFZ$="* THENEND\FORA=1 TO7SNT CA) :ONNEXTNFURA-1TO064NS (A) ONU (A) zxONNEXT 
2020 '!'FLAYER 1°\FORA=1TOSANLFM(OrA) :OTHENEXIT2O03ON (AST 4 MCOs AD) » NNEXT 


203 
203 
204 
REA 


О [''XI*PLAYER 2'NFORA-ITOSSNIFMCIP»A)-OTHENEXIT2O3SN ! Z3I eMC 1 9A) s NNEXT 
ч F**NFORA-1TU3&6NMC1»A3-0NMCO?A?) ZONNEXT 

О NEXTT9?XEND 

BY 


RUN 


GAME STARTED WITH 1 


ten different levels. Level 0 checks all 76 THE COMPUTER WINS WITH BOXES 1 2 3 4 

— : PLAYER 1 
combinations, while level 9 checks only 40 РТ 
combinations. Table 4 shows which levels PLAYER 2 


check how many combinations and which 
specific combinations. 


64 41 58 57 13 35 17 2B 46 23 27 6 34 20 50 42 


САМ 


Е STARTED WITH 2 


515..А NEW PROGRAMMING SYSTEM FOR А NEW DECADE 


James M Goldenberg March 1, 1979 


Silicon Valley СЕН Corp. 
Dear Jim: 


— CP/M COMPATIBLE 


int ік 159^ 
$21 + В: скалки} Avenue 


— 1977 FORTH SUPERSET А таа? 
We'va done it, 515 із ready for distribution, and (їз pure dynamite. I'm о е и нЕ 
convinced it's the OEM programming system for the 80's, 515 is в well x: 
atructured(bullt-in recursion & CASE statements), stack orientod, interactive - 100 PAGE MANUAL 


programming tool for small systems and із based on the 1977 Forth standard, 
Tha execution speed із fast, our normal development system runs in 16К(32К 


to госовр а everything), and the production code is very compact(2X« minl) 
thonka to our SYSOEH program vhicn trimen all the fat and can also create 
stand-alone (optionally rommable) modulex, Ме are fully compatible with CP/H, 
with an 8080 version and a completely separate 280 version available, Since 
SL5 із written in 515, it easily adapts to other CPUa, Тһе version for the 
Ketorola 6809 13 almost ready for release(let me know if you need some other 
CPU. The enhancement possiblilities seem endless. 

We have decided Lo keep our price low initially to get wider distribution 
The $150 single user license includes all source code and tha manual. 1 know 
you've been doing a lot of development work with 2805, and I think it's 
perfect for your programmers I give you fair warning, though, опса you've 
used SL5 there's no going back to BASIC, FORTRAN, PASCAL, or Aasembler, 

Sincerely, 


Sea 


Dave DeLauter 
Реб you the nert Lime you're in the Midwent Say hi Lo Janet & James Paul. 


Circle 205 on inquiry card. 


— SPECIAL 780 VERSION 
— $150 SINGLE SYSTEM LICENSE 
— ALL SOURCE CODE INCLUDED 
— FAST COMPACT ROMMABLE CODE 


the stackworks 
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COME 01224584789 СОМВ 0123456789 
ГІЗІНЕН ыы ЕА 
IXXXXXXXXXX 2X XXXXXXXXX 
3X XXXXx ахххх XXXXX 
ххх XXX ахх XX XXX 
эхх XXX вхххххх хх 
9XXX X XX 10X XX XXXX XX 
11 X XX X хх 12X X XX XX X 
13 X X X. XXX X 14 X X XX X X X 
; А : 15 X X XXX X X 16 XX XXXX X X 
Listing 5: Sample printout = Ж» {ҮТЕ ibm i oa P 
of two-dimensional version 19 X X XXXX XX 20XXXXXXX хх 
; 21 X X X X XX X 22 X X хх X 
of Super TIC (see listing 2). Ора ОРЧ oz d PLUS - m. 
29 X XXX X X X 26 ххх XXXXX 
27 X X X X X X SB X XXX XXXX 
071709 О 1 PLAY BEST AND 9 WORST 7 5 29 XY X X X X X XX XX 30 X X X X 
HERE IS 21] ХХХ XXXXXKX 32 XXXX X 
33 X ххх хххх 3a X X X XXX X 
35 X X X х ххх 36 хх XX хх 
37 X X X X X XX. XX 38 X XXXXX хх 
39 X X X X X 40 X XXXXX XXX 
41X XXXXXXX 42XX X х хх 
AXXXXXX X 44X X XXX xx 
AS ХХХХХ хх 46 хххх X ххх 
42X XX XXX X. X 48 X X X X X 
49 X XX X. хх X SOXXXXXXXX X 
Si X X X X X X S2 X XX. XXXX х 
53 X XXX. X XXX S4 XX XX X 
S5 X — XXXXXXX Sé XXXX X X X 
ххх X хх SBXXXXXXXXXX 
ENTER MOUES BY S9 X XXXXX X 60XX X XXX 
1 ххх XXX X 62 X XX XXX. XX 
YOUR MOVE 7 9 á3 X X X X XX X 64 X X XX X X X 
65 ххх XXXXXX 66 X к в 
67 XXXX X XXX é8 X X X XXXX 
S XY X XXX. XXXX о ххх x м 
71 X X X X XXX хх 72 хх хх x 
EXixzxZXxxxXx we 74 X X X XXXX 
75 X X X X X x X 76 X X 
FOR LEVEL © 1!1.000% ОК 76/78 ОҒ THE COMBINATIONS ARE CHECKED 
FOR LEVEL 1 ! .908Z OR 69/76 OF THE COMBINATIONS ARE CHECKED 
FOR LEVEL 2 : .8297 OR 63/76 OF THE COMBINATIONS ARE CHECKED 
FOR LEVEL 3 : .763Z OR 58/76 OF THE COMBINATIONS ARE CHECKED 
FOR LEVEL 4 : .711Z OR 54/28 OF THE COMBINATIONS ARE CHECKED 
FOR LEVEL $ f .671X ОК 51/74 OF THE COMBINATIONS ARE CHECKED 
FOR LEVEL å 3 .418X OR 47/74 OF THE COMBINATIONS ARE CHECKED 
FOR LEVEL 7 ! .592% DR 45/76 OF THE COMBINATIONS ARE CHECKER 
FOR LEVEL 8 ! .553% OR 42/76 OF THE COMBINATIONS ARE CHECKED 
FOR LEVEL 9 : .524У OR 40/74 OF THE COMBINATIONS ARE CHECKED 


Table 4: Winning combinations checked by each level of expertise in Super 
TIC. Level 0 is the most proficient level, level 9 the least. An X in the column 
for a given combination indicates that the given combination is to be checked. 


Listing 6: Modifications to listing 1 to avoid the need for a disk data file. A sample run of the 4 by 4 version is 


given in listing 5. Here level 5 was used and, 
according to table 4, combination 3 is not 
checked. Therefore, combination 3 was an 
easy winner. 


36 LINESO 

40 РОКА= 1 ТО76\КЕАРИ ( О» А) ЫСА) » C2 AJ) ЫЗА) NFÜRBZOTUSXCSU(CBsA) 
30 FORDZOTO6NIFNG $C) ZOTHENEXITS2NNEXT 

92 МО, C) ZAXNEXTXNEXT 


3000 DATA 1, 2» 3s 4» Se Ge 7» Be 9,10,11,12,13,14,15,16, 1» Se %,13 М 

3010 ВАТА 2» 6s10s14» 3» 7,1115, 4» 8912916» ir 6311214» 4: 7510512 The data read into Super TIC was taken 
3020 [DATA17»18»19»20»21»22»2:3»24»25»25» 27528» 299» 3JO » 315 32517?»21525»229 fro а disk file usin со ventions of orth 
3030 DAT418»22»26» 30519» 23» 27» 31520» 24» 28» 3217122327» 32» 20:23:26 $29 " Б сеп | k N 
3040 DATA33:34»355 36537» 38» 39 540541542543544 545: 461470485 33r 37 5 A1 5 AS Star BASIC. In order to modify this, merely 
3050 DATA34»38»42»46»35» 39, 43, 47, 36» 40» 445 48» 33, 38:43:48, 3655395425 45 ake out t fi t і 

3060 DATA49,505»51»52»53» 54:555» 56» 57» 58» 59» 560»61»562: óJ ó: 49,53,9701 t ч һе open ile sta ement (line 30) 
3070 DATASO»;54r58»:62^ 51» 55» 59635 52» 56760564» 499545 595645525 55» 58561 and add data statements. The file designa- 
2080 DATA 1217:33:49; 2»18»34»50» 3»r195»35»51» 4»205»36»52» 5:21:37,54 ti i 4 i E 
3090 DATA 6,22,38,54, 7523539555» B»24»40» Sá» 9:25,41%57,10:26,42,58 ion in the line 40 and line 50 read state 
3100 DA4T411»27»43»59512» 28» 44»60»13» 295 45»61»14 «305465625150 31r 47 164 ments should also be removed. Listing 6 
3110 ПрАТ616»32»48,64» 1»22»43»64» 5ғ22,39,55, %9»,2643»60913»26,39,52 show w thi i ' 

3120 DATA 25622»42»62»14»26» 38» 50» 3»2353»43»63»15»27» 39951» 4»23»42151 ows how this can be accomplished 

3130 DATA 8»23»38»53»12» 275425 57516»27» 38» 49». 1r21:41róls 1,18,35,52 Super TIC, as presented, is almost unbeat- 
3140 DATA 4»19»34549» 4»24»44»64»13» 25» 37» 49»213530*47»5 54216» 31246,61 ab і it ice i i П 
pe NEU EAE ae ae le (1 believe that it is impossible to write 
READY an unbeatable version as long as the player 
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always goes first and the computer second). 
You could probably play for days and never 
do better than a draw. However, armed with 
the computer generated winning combina- 
tion in listing 4, you can beat the computer 
easily by remembering 16 exact moves.@ 
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AK. 


А Message 
to our Subscribers 


From time ta time we make information of interest to 


the BYTE subscriber list them in the mail. Used are 
available to other companies our subscribers’ names and 
who wish to send our addresses only (no other 
subscribers promotional information we may have is 


material about their products. ever given). 
We take great care to screen 


these companies, choosing While we believe the — о 
only those who are reputable, distribution of this 10% off and a FREE 
and whose products, services, | information is of benefit to Applications Book (*5 value) 


| with the purchase of a 
Hewlett-Packard Series E 
| Calculator. Starting at ‘45. 


or information we feel would our subscribers, we firmly 
be of interest to you. Direct respect the wishes of any 


mail is an efficient medium subscriber who does not want сады ы (BR сЕ 
for presenting the latest to receive such promotional FULL LINE OF HP CALCULATORS DA рест 
personal computer goods and — literature. Should you wish to 
services to our subscribers. restrict the use of your name, Mb 

simply send your request to | FA RNSWO RTH 
Many BYTE subscribers BYTE Publications Inc, Attn: COMP UTER CENTER 
appreciate this controlled Circulation Department, 1891 N.FARNSWORTH AVE. 
use of our mailing list, and 70 Main St, Peterborough NH AURORA, IL. 60505 
look forward to finding 03458. Thank you. 


(312) 851-3888 
Weekdays 10 to 8 - Sot. 10 to 5.- 


SOFTWARE MUSIC SYNTHESIS SYSTEM 


Written by John Bokelman, originator of the now unavailable Music System from Software Technology. 


SMS is an integrated software system, and includes all required hardware. It turns 
any 8080/Z-80 ог 8085 microcomputer into a high quality, multi-voice synthesizer. 
The software occupies less than 4K, with 8K being the minimum memory requirement 


The software is self-configuring to the hardware environment, no patching is required to 
select the I/O port address for the hardware interface nor to select the 2,3,4, or 5 mHz 
operation. Built-in diagnostics are provided to insure correct system installation. 
Hardware requirements аге: 8080, 2-80 or 8085 microcomputer, 2,3,4, or 5 mHz 
operation; one 8-bit parallel output port (any address); one 8-bit parallel input port optional (any 
address); no "wait state" гпетпогу; and a systern rnonitor or operating system that looks like а 
standard CP/M, Northstar DOS or SOLOS/CUTER. The D/A Converter provided hooks to any 
parallel port, and therefore does not require S-100 slot. 
The package will be available in those same three configurations. The CP/M version will run on any CP/M environment (includes CDOS, 
IMSAIDOS, etc.) and has its origin at 100H. The Northstar system will run on any Horizon or any non-relocated MDS system. It has origin at 
2DOOH. The SOLOS/CUTER system will run on any SOL or any CUTER system, and it has origin of 1 00H. All versions are designed to operate 
correctly in an interrupt driven environment. 
The system has been designed to be upwardly compatible with the nowunavailable Proc Tech Music System, so users of that system 


may run their programs with the new interpreter. The new interpreter has been dubbed Music Language *1 or ML/1 for short. The pro- 
grams written for the old Music System will be greatly improved with the new system as the tones produced are much finer and more 


controllable. 


6 9 5 The software includes a line oriented text editor, a high level music lanquage compiler, a file 
ONLY 79. management systern and the advanced music syntheizer. 


Ordering information: The price of the systern on diskette or cassette with complete docurnentation and with the hardware kit and ten songs is 
$79.95 (cables not included). Those interested in obtaining a system should order from California Software, Box 275, El Cerrito, CA 94530. 
Dealer inquiries are invited. Specify CP/M, Northstar or Cuter. 


CALIFORNIA SOFTWARE CO. 
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SURPLUS ELECTRONICS 


(R 
ІВМ SELECTRIC ` 
BASED І/О TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 


* Tape Drives * Cable 
+ Cassette Drives 9 Wire 
а Power Supplies 12V15A, 12V25A, 
БУЗБА Others, * Displays 
е Cabinets * XFMRS + Heat 
Sinks * Printers = Components 
Many other items, SEND 81,00 FOR CATALOG 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT, INC. 
130 Northeastern Віма. 
Nashua, NH 03060 
Phone orders accepted using 
VISA or MC 
Call 603-889-7661 


The Towers of Hanoi 


Solution Using BASIC Recursion 


Stanley Switzer, 1019 W 27th 5t, Lawrence K5 66044 


The Towers of Hanoi is an intriguing puzzle of the 
Orient. The puzzle requires three vertical rods and a 
given number of disks with holes in the center to be 
placed on the rods. Initially, all of the disks are placed on 
the leftmost rod, arranged by size with the largest disk on 
the bottom (see figure 1). The objective is to move all of 
the disks to the rightmost rod. There are, however, a few 
restrictions. Only one disk may be moved at a time, and 
no disk may be placed over a disk smaller than itself, The 
solution to this puzzle may seem difficult at first, but with 
the help of a recursive program, it is simple. 


graphs, tables, trends, comparisons, 
update routine, and external input. 


Programa available for TRS-80 L2, 16K 


General Economy 
Manufacturing & Trade 
Industrial Production 
Money & Credit 

Money Rates & Yields 
Commodity Spot Prices 
Mortgage Terms & Yields 
Foreign Exchange Rates 
Energy Production 
Petroleum Production 


% 
$ 
% 
Ф 
Ф 
е 
ф 
$ 
$ 


DATABANK POB 030488 
Ft Lauderdale, FL 33303 
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Systems Repair 


DRIVES 


© Per Sci- Shugart 
© Pertec - Micropolis 


COMPUTERS 
€ Apple - TRS-80 


Computer Service Center 
1023 N. La Brea 
Hollywood, CA 90038 
(213) 851-2226 
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Figure 1: Initial configuration for the Towers of Hanoi problem. 
The objective is to move all the disks one at a time from the left 
rod to the right rod without ever placing a larger disk on top of 
a smaller disk. Intermediate moves can be made to the center 
rod, of course. 


А recursive program is one that is defined in terms of 
itself. It is utilized when a problem can be broken into 
several parts, and when one of those parts is a similar 
problem of lesser magnitude. À common example is a 
definition of factorials: 


0! 
п! 


! 


1 
n(n — 1)! 


Here is a recursive program for factorials written in 
pseudocode: 


factorial (n) 


if (n=0) 
return(1); 
else 


return(n X factorial(n — 1)); 


In this case an iterative definition is more practical Юг 
computational purposes, but this does illustrate the con- 
cept of recursion. 

When broken into its basic parts, the solution to the 
Towers of Hanoi problem is as follows: 


€ When one disk is to be moved, the solution is ob- 
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Model EP-2A-88 
EPROM Programmer 


For Business Systems Software 
Programmers Only!! 
Machine Language 

ISAM 


FOR 
TRS-80* Models I and II 
ACCESS TIME % SECOND!! 


This machine language ISAM ROUTINE provides file access 
sophistication required to implement complex business software, 
and is completely compatible with TRS-80* BASIC. 


Specifications: based on 1000 record file, key length of 6. data 
length of 64 


Access time of V$ second 

Best add/delete time of 1 second 

Average add/delete time of 2 seconds 

Worst case add/delete time of 5 seconds 

Keys up to 25 characters 

Daia up to 255 

Provides next highest key upon each file access. 

Preset range of allowable key values, set upon file creation up to 4 files 
held open concurrently. 

No special utilities а-ы М” to “Reclaim” used record space. 

Model I Routine occupies 5 К of user space (loads at top of user memory) 
Model Il Routine occupies 6 K of user space (loads al top of user memory) 
EOF, file full, empty, key not found, INVALID key value and all 

TAS DOS* error codes supported. 


Fast as Jackrabbits . . . Well, almost! 


M ae two rabbits can reproduce over 13 million offspring in 

.at 105 seconds per 2716, the EP-2A-88 can reproduce 

F 921 160 EPROMS іп 3 уеагв. Single push button control, the 

ЕР-2А-88 checks if EPROMS are erased, programs and verifies. 
Н also checks for defective EPROMS. 


Two basic models are available, The EP-2A-88-1 will accept Co 

(CM) modules for the 2758, and 2716 EPROMS. The ЕР РА 88 

н ЈА асс дрена copy modules for the 2716, 2732 and TMS 253) 
Power requirements are 115 VAC 50/60 Hertz at 15 


=з 


TRS-80 Model I (32 K + 48 K only) $160.00 PartNo. Description Price 
TRS-80 Model II (64 K only) $170.00 ЕР-2А 88-1 EPROMProgammer . 20.2. .. à . $45000 
i ы. | EP-2A-88-2 EPROM Programmer .. . . 45000 
Includes: АП necessary documentation, file creation program, file CM-50 Copy Module for 2716. TMS 2516 EPROMS .. . 2. 25.00 
inspection program, machine language ISAM routine and loader. CM 70 Copy Madule for 2758 EPROMS ... ..... .. 25.00 
= fete а 
о ule for 25 г ey А í . 
415 MILLBURY STREET Non dod Voltage Option (220 v, 240 v, 100 v) 15. b 


WORCESTER, MA 01607 
(617) 755-8134 


и ара TRS DOS are trademark of Tandy Corporation, which has no relationship 
to с. 


t. SYSTEMS SPECIALISTS 


Optimal Technoloay, Inc. 
lue Wood 127, Earlysville, Virginia 22936 
Phone (804) 973-5482 


PRESENTING ..... 


THE MOST UNIQUE INFORMATION MANAGEMENT SYSTEM 
YOU CAN BUY. NOT JUST A DATABASE MANAGER. EASILY 
CREATE A COMPLETE, STAND-ALONE, MENU DRIVEN 
APPLICATION IN HOURS 


THE CONFIGURABLE BUSINESS SYSTEM" 


€ No Programming Experience Necessary 

© User Definable Records Up To 2K Bytes 

ө Powerful Report Generating Capabilities 

ө Built-in, Self-reorganizing ISAM File Structure 

Ө Interactive and Batch Information Processing 

® Packed Fields For Efficient Disk Utilization DISKS AND MANUAL $295.00 

Ө System Completely Menu Driven MANUAL ALONE ... $ 40.00 

® Fast Execution - All Programs іп 8080/Z80 Machine Code 

© Easily Configured to Your CRT 

ә Field Proven 

€ Comprehensive Users Guide 6 

€ Supplied Оп 2-8” CP/M* Compatible Disks ES MICROPROCESSOR 
2% T. " ASSOCIATES 


36 Pinewood Drive 
Commack, N.Y. 11725 


Dealer Inquiries Invited 


Phone Orders Accepted = 
“CP/M is a Trademark of Digital Research Corp. М.Ү. Residents Add 7% Sales Тах | (516) 543-6006 
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vious — move the disk from the source to the 
destination rod. 
e When n+1 disks аге to be moved: 
€ 1) Move n disks from the source rod to the inter- 
mediate rod; 
2) Move one disk from the source rod to the 
destination rod; and 
3) Move n disks from the intermediate rod to the 
destination rod. 


Listing 1: Recursive solution to the Towers of Hanoi problem in 


BASIC. 


010 НЕМ Declare the stack arrays. 
020 DIM Туынды 


040 PRINT "Number of disks’’: 


050 INPUT P 


060 REM If P is too large or too small, STOP. 
070 IF (P> 15) THEN 170 

080 IF (P« 1) THEN 170 

090 REM Move P disks from Left to Right. 


100 LET S$(P) =“ 


110 LET О$Р) = "R" 


120 LET IS(P) = "C" 


130 REM Move those disks! 


140 GOSUB 180 


150 REM Since tha! was so much fun let us do it again. 
180 REM This is the recursive HANOI procedure. 

190 REM If P 2 1, move one disk from source to destination. 
210 PRINT "Move a disk from ';S$(Py;"' to 'SDS(Pj;." 


230 REM Else, move Р-- 1 disks from Source to Intermediate. 


290 REM Move one disk from Source to Destination. 
300 PRINT "Move a disk from ':S$(P + 1);"" to "DHP + 1);"." 
310 REM Move P — 1 disks from Intermediate to Destination. 


160  GOTO 30 

170 STOP 

200 IF (P> 1) THEN 230 

220 RETURN 

240 LET P=P~1 

250 LET S$(P) = SS(P + 1) 
260 LET О&(Р) = IS(P +1 
270 LET !$(P) = DS(P + 1 
280 GOSUB 180 

320 LET ӘЗІР) = I&(P + 1) 
330 LET DS(P} = D$(P + 1) 
340 LET IS(P) = SS(P + 1) 
350 GOSUB 180 

360 LET P=P+1 

370 RETURN 

380 END 

“тип 


Number of disks?4 

Move a disk from L to 
Move a disk from L to 
Move a disk from C to 
Move a disk from L t 
Move a disk from Я t 
Move a disk from R t 
Move a disk from L t 
Move a disk from L t 
Move a disk from C t 
Move а disk from C t 
Move a disk from R t 
Move a disk from C t 
Move a disk from L t 
Move a disk from L t 
Move a disk from C to 


Number of disks?2 

Move a disk from L to C. 
Move a disk from L to R. 
Move a disk from C to R 


mero 
элооггшооог ODDO 


Number of disks?1 
Move a disk from L to R. 


Number of disks?0 


ready 
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The fact that this algorithm is correct can be proven via 
the principle of mathematical induction. Since a solution 
is defined in the case of having to move one disk and 
since, given a solution for n disks, a solution can be 
found for n+1 disks. That is, given a solution for one 
disk, we have a solution for two disks; given a solution 
for two disks, we have a solution for three disks, and so 
on. The proof that this algorithm produces the fewest 
possible moves is left to the reader. 

Now that our algorithm is defined, we can implement 
the program. In many BASICs, recursion is allowed in 
function calls. In my BASIC, however, it is not. It turns 
out that recursion is supported іп all BASICs for sub- 
routine calls. The only limiting factor is the depth of 
subroutine nesting allowed. In my case, this limit was fif- 
teen levels. The only major problem was the method of 
parameter passing. Each invocation of the HANOI рго- 
gram has different source, intermediate, and destination 
rods. In order to keep these straight, the names of these 
rods [L (left), R (right), C (center)] must be kept on 
separate stacks [S$ (source), D$ (destination), I$ (inter- 
mediate)]. The variable P tells the program the number of 
disks to move, as well as the offset into the arrays to find 
the current names of the rods. 

Recursion, when applied effectively, is one of the most 
powerful tools a programmer has. Many computer lan- 
guages support recursion more fully than BASIC. Among 
these are Pascal, LISP, and APL. These languages allow 
recursive functions and local variables (local variables 
have separate storage locations for each invocation of the 
function). 1 hope that this Programming Quickie will 
prompt you to try sore recursive programs. If you have 
access to any of the above languages, І suggest that you 
use them. If not, BASIC will still work. m 


The Correct Order of 
Operations Can 


Shorten Code 


Pointer Decrementing on the 
6502 


Philip K Hooper, 5 Elm St, Northfield VT 05663 


Several instances of 6502 code I have come across 
decrement a 16-bit pointer as follows: 


DEC POINTL decrement low byte of the 


pointer. 
LDA POINTL move result to accumulator. 
CMP $FF test for page crossing. 
BNE 02 if not FF, no page crossing 


—decrementing complete. 


Г: YOU WANT TO KEEP UP WITH THE 
LATEST DEVELOPMENTS IN CONTEMPORARY 


LANGUAGE TOOLS LIKE PASCAL, ADA, C, 
AND LISP, YOU MUST PLAN TO ATTEND 
“THE BYTE CONFERENCE ON LANGUAGES AND 
TOOLS FOR MICROCOMPUTING " 


JUNE 16-17, 1980 McGRAW-HILL WORLD HEADQUARTERS, NEW YORK CITY 
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Don't get caught without the right words. Be prepared by learning how 
to use the concepts of high level language technology and their 
advantages in practical design/documentation and product situations. 


This conference will introduce you to the importance of high level 
languages, software tools and their availability for use with small 
microcomputer-based systems. 


THE PROGRAM COVERS: 
* Block-structured languages and software systems in practical problems 


ө The Pascal language and concepts of using high level languages as 
tools of program design 

ө Ada as a strong alternative for programming of real-time 
microcomputer applications systems 

ө C іп the context of other block-structured languages 

* Background context of traditional assembly language tools: when to 
use and when to avoid using low level languages 

ө LISP and its applicability in microcomputing 

e FORTH and its variations for experimental programming 

e And more 


MEET WITH EXPERT SPEAKERS, INCLUDING: 

Conference Chairman Carl T. Helmers, Jr., Editorial Director, 

BYTE Magazine 

Dr. Henry Baker, Assistant Professor of Computer Science, University 
of Rochester, a specialist in areas including artificial intelligence. 

Dr. Kenneth Bowles, Institute for Information Systems, and a driving 
force behind the UCSD Pascal Project 

Dr. Peter Grogono, author of the book Programming in Pascal 

Dr. Fred Martin, Intermetrics Inc., and one of the designers of 

the HAL/S software system for the NASA space shuttle 

John Morse, Digital Equipment Corporation, and active 

in areas of software and language design Circle 213 on inquiry card. 


м... For more information on how you BYTE 
no ffo Ч NOR AE eC co :з===———_._.. can attend this conference, complete 
"e coupon and return to McGraw-Hill 
Conference & Exposition Center, 
1221 Avenue of the Americas, 
Address Room 3677, New York, NY 10020, 
кы шэ E 258 or call 212-997-4930. 
ы = Remember, space is limited, so reserve today! 
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HOW TO MANAGE YOUR 
INFORMATION EXPLOSION 


1. MODERN MICROPROCESSOR SYSTEM 


DESIGN: Sixteen Bit and Bit-Slice Architecture 
Daniel R. McGlynn 


Presents a detailed overview (with examples) of the new 16-bit 
and bit-slice microprocessors, together with modern peripheral 
components and devices such as: 

* magnetic bubbie memories 

· charged coupled devices (CCD) 

· CRT interface devices 
Also provides a detailed 8086 instruction listing, plus program- 
ming examples using various addressing techniques. 
(0 471 06492-0) April 1980 арргох. 275 pp. $20.00 tent.) 


2. PERSONAL COMPUTING: Home, Professional, 
and Small Business Applications 
Daniel R. McGlynn 


Here's a non-technical survey of the expanding field of 
personal computing, covering the features, capabilities, and 
limitations of hardware and software commercially available 
today. This book offers criteria for selecting and purchasing the 
right system for you, and explains the various programming 
languages from BASIC to PASCAL and APL. Many charts, 
photographs, detailed glossary, appendices, and much more. 
(0 471 05380-5) 1979 263 pp. $9.95 paper 


3. ADVANCED ANALYSIS WITH THE SHARP 


5100 SCIENTIFIC CALCULATOR 
Jon M. Smith 


Written for all who use a Sharp 5100 or 5101. Emphasizes 
numerical methods that are particularly suited to the Sharp 
scientific calculator. But the mathematical material is general 
enough so it can be used with any of the Sharp scientific 
machines or with small computers. Numerous examples show 
the new computing power available with а 5100 as a result of its 
unique algebraic capability. 

(0 471 07753-4) 1979 132 pp. $6.95 paper 


4. WRITING INTERACTIVE COMPILERS 

AND INTERPRETERS 

PJ. Brown 

Here's a simple yet practical examination of how to implement 
an interactive programming language. Reviews how 
techniques and challenges differ from traditional non-interac- 


tive languages. Also balances material for planning? performing 


the task with underlying theoretical principles. No more than an 
ability to program and a familiarity with interactive working is 
assumed. 

(0471 27609-X) 1979 265 pp. $26.95 


New for the computer hobbyist... 
5. INTRODUCTION TO COMPUTER MUSIC 


Wayne Bateman 
(0471 05266-3) March 1980 approx. 368 рр. $20.00 (tent.) 


WILEY-INTERSCIENCE 

a division of John Wiley & Sons, Inc. 
605 Third Avenue 

New York, N.Y. 10016 


in Canada: 22 Worcester Road, Rexdale, Ontario 


E -—— o — —— — — а р Ясь ® eee 
Please send the books indicated for 15-DAY FREE EXAMINATION. 
| (Restricted to the continental U.S. and Canada.) | 
Май lo: WILEY-INTERSCIENCE, Р.О. Box 092, Somerset, N.J. 08873 
| O Payment enclosed, plus sales tax. Wiley pays postage/handling. We | 
normally ship within 10 days. Н shipment cannot be made within 90 days, 
| payment will be refunded. | 
О Bill me. О Bill firm or institution. 
| оз. мссіупп (0 471 06492-0) 04. Brown (0 471 27609-X) | 
$20.00 (tent.) $26.95 
| (12. McGlynn (0 471 05380-5) [15. Bateman (0 471 05266-3) | 
59.95 рарег $20.00 (tenl.) 
| [13. Smith (0 471 07753-4) | 
56.95 рарег 
| МАМЕ | 
| AFFILIATION | 
| ADDRESS 
CITY STATE/ZIP | 


L Prices subject to change without notice. 
mm ШШШ ШШ ШШ ПШ ee 
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DEC POINTH otherwise, decrement high byte of 


pointer to cross page. 


The following code produces the same result, but requires 
two fewer bytes of code and executes 2 ys faster: 


LDA POINTL bring low byte of pointer into ac- 
cumulator. 

BNE 02 if not zero, no page crossing, so 
branch ahead, skipping high byte. 

DEC POINTH otherwise, decrement high byte of 
pointer. 

DEC POINTL and decrement low byte of 
pointer. 


Although this might seem a minor improvement, it 
amounts to 20% (for a pointer on page 0), and sometimes 
several similar small savings substantially shrink soft- 
ware storage space stress. № 


Sets 
Tutoring in BASIC 


Linda M Schreiber, 29143 Carlton, Inkster MI 48141 


Listing 1: Altair Extended BASIC listing for helping children 
learn about sets. 


12” 444% SETS ЧЕК. 1 123153 

20! жз і. М. SCHREIBER ** 

30" з 4-78 ALTAIR EXTEDEL-BASIC # 

40 ” PURFOSE:TO TEACH NUMBER RECOGNITION à THE NUMERICAL VALUE 
50 * OF A GIVEN SET. 


40 “ MESSAGE ТО AN ADULT. 
70 PRINT" THE CHILD WILL BE SHOWN А SET OF CHARACTERS," 

b PRINT*AFTER COUNTING THE CHARACTERS» THE CHILD SHOULD ENTER“ 
90 PRINT*THAT NUMBER FROM THE KEYBOARD. IF THE CORRECT NUMBER IS" 
100 PRINT*ENTERED, THE TERMINAL WILL SMILE. IF THE NUMBER 18 WRONG: * 
110 PRINT*THE TERMINAL WILL FROWN, * 

120 C2INTtRND(C134&4)435 'CHOOSE ASCII CODE FOR CHARACTER 
130 N=INT{RND(1)89}+1 ‘CHOOSE А NUMBER BETWEEN 1 ANI 9 
140 T»T41 “COUNT NUMBER OF SETS VIEWED 

145 W=0 ‘CLEAR COUNTER FOR WRONG ANSWERS 

140 СӨзЕНКФҰС) ‘CONVERT ASCII CODE 10 CHARACTER 

160 PRINT:;PRINT:F$-'* “CLEAR FLAG FOR NEXT ANSWER 

170 FOR Р=1 ТОМ "10ОР TO PRINT CHARACTERS 

180 PRINT Се" * i 

190 MEXT P 

295 IF Wo3 THEN PRINT*s*N:IGOTO 120 

200 PRINT:PRINTiINPUT G9 ‘ENTER NUMBER OF CHARACTERS 
210 IF VAL(GS)<>N THEN FS="FROWN® ‘CHECK ANSWER 

215 PRIANTEPRINT 

220 PRINTTAB( 23) “%%%%%%8%%" 

230 PRINTTAR(22)'£ 

240 PRINHTTAB(21?)?*1 еа 3s 4’ 

250 РЕТНТТАВ( 20} "$ 0 0 з' 

250 PRINTTAB(20)?*'& Ыы 
270 IF F$2'FROWUN' THEN 330 
280 PRINTTARB(20)'* & + $’ 
290 РАТНТТАВ( 21)" я з + 
300 PRIMTTAB(22»0** 338385 t" 

310 РЕТЧТТАВ (23 } "$5543 555% 

320 IF Т<>5 THEM 120 ELSE 380 

330 РКІМТТАВ(202%% 222244 g” 
340 PRINTTAB(21)*€ ( ) g’ 
150 PRINTTABI22)0*$ g" 

180 РКІНТТАВ(23)%%0%%%%%%%7 

365 ШайШ%Ңі 

370 GOTO 160 

380 PRINT :PRINT:IPRINT(IPRINT"BYE* 
390 END 

OK 


The program Sets (shown in listing 1) reinforces the 
recognition of numbers and their set values for a 
preschool child. Except for a message at the beginning of 
the program, no reading is required. All interaction be- 


Listing 2: Sample run of program Sets. The computer outputs a smiling face when the child's answer is correct and a frowning face 


when the answer is incorrect. 
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tween the computer and the child is accomplished by the 
use of graphics. 

The terminal prints out a set of 1 to 9 characters for the 
child to count (see listing 2 for sample run). The child 
enters the number from the keyboard. If the number 
entered is incorrect, a frown will appear on the terminal. 
When the correct number is entered, the terminal will 
show a smile. The child is allowed three attempts to 
answer each set correctly. The answer will be printed 
after the third attempt. 

In line 200, a string variable is used for input, so that a 
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child who mistakenly enters a letter or symbol will not 
become frustrated with error messages. All incorrect in- 
puts are treated in the same manner. 

The T variable in line 140 counts the number of sets the 
child will be shown. In this version the program will end 
after 5 sets. The variable can be easily increased (lines 195 
and 320) for a child with a longer attention span. Similar- 
ly, the 9 in line 130 can be changed to a greater value for 
the child who has mastered sets from 1 to 9. 

Sets is written in Altair (Microsoft) Extended BASIC 
and uses just over 1 Қ bytes of memory. ii 
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Z80-Based Disk Operating 
System Written in PL/M 


А ZBO-based operating system which 
allows up to four simultaneous users 
and hard disk-drive control has been 
released by Altos Computer Systems. 
AMEX (Altos Mutli-User Executive) is 
written in PL/M and is compatible with 
CP/M versions 1.4 and 2.0. AMEX can 
manage up to four user-memory areas of 
up to 48 K bytes each. It utilizes a 
priority ordered interrupt-driven dis- 
patching algorithm. Priority is given to 
input/output (1/O) bound tasks, while 
microprocessor compute-bound tasks 
tend to migrate to the bottom of the 
priority line. 

Access to on-line storage on floppy or 
hard disk is handled for multiple users 
by AMEX, using direct memory address 
(DMA) hardware. AMEX features a 


Apple II Animation 
Package 


The A2-3D1 is a package of easy to 
use assembly language programs for 
three-dimensional and two-dimensional 
animation on the Apple II. The program 
allows users to view two- or three- 
dimensional scenes created in the stan- 
dard XYZ coordinate system, zoom be- 
tween wide angle and telephoto fields of 
view, select a location in space, and a 
direction of view, One feature allows 
users to generate an output array of line 


Intel Adds Pascal-80 to 
8080/8085 Microprocessor 
Software Development 


intel Corp has developed Pascal-80 to 
support 8080 and 8085 microprocessor 
software development on Intellec 
microcomputer development systems. 
Similar to its PL/M, BASIC, and 
FORTRAN programs, the Pascal-80 
package is available on floppy disk and 
runs under the 1515-П operating systems 
on Intellec Series II and MDS-800 
models. This Pascal-80 offers extensions 
that make the language suitable for com- 
mercial and industrial applications. The 
extensions include three new data 
types—the string type, untyped files, 
and interactive files—plus twenty-eight 
predeclared procedures and functions. 
Pascal-80 provides a Trace facility 
allowing a user to monitor program 
execution, and a set of compile and run- 
time error diagnostics, Users create 
Pascal source programs using the 
Pascal-80 software and standard Intel 
microcomputers. The Pascal-80 software 
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at's New? 


SOFTWARE 


dispatcher and a spooler that allocate 
and free various peripheral devices as 
requested by user programs or com- 
mands. The system is designed to carry 
on multitasking operations within an 
individual user's 48 K memory block. 
AMEX includes a screen-oriented text 
editor, an 8080 assembler, built-in 
utilities, file management commands and 
a transient command handler which 
allows the user to define new disk- 
oriented commands separate from those 
implemented by CP/M. 

AMEX requires an Altos ACS8000 
series computer and 64 K bytes for one 
user, 112 K bytes for two users, and 
208 K bytes for four users. lt is priced at 
$250 and comes on a single floppy disk. 
Contact Altos Computer Systems, 
2338-A Walsh Ave, Santa Clara CA 
95050. 
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start and end points instead of plotting 
on the Apple screen. Other features 
include zero page restore which leaves 
all zero page variables intact after 
subroutine exit, page control for selec- 
tive page erase, display, and draw for 
ping-ponging between screens for 
smooth animation. The load and go 
manual guides beginners through an 
orientation session with the A2-3D1 pro- 
gram. The technical manual is for 
advanced applications and describes the 
transformer algorithm in detail. The 
program requires 16 K bytes of pro- 


package includes a floppy disk contain- 
ing a compiler, a pseudocode interpreter 
and demonstration programs, a 
Pascal-80 user's manual and the Pascal 
User Manual and Report, second edi- 


Where Do New Products Items 
Come From? 

The information printed in the new 
products pages of BYTE is obtained 
from "new product" or "press release" 
copy sent by the promoters of new 
products. If in our judgement the іп- 
formation might be of interest to the 
personal computing experimenters 
and homebrewers who read BYTE, we 
print it in some form. We openly 
solicit releases and photos from 
manufacturers and suppliers to this 
marketplace. The information is 
printed more or less as a first in first 
out queue, subject to occasional 
priority modifications. While we 
would not knowingly print untrue or 
inaccurate data, or data from unre- 
liable companies, our capacity to 
evaluate the products and companies 
appearing in the "Whats Меш?" 
feature is necessarily limited. We 
therefore cannot be responsible for 
product quality or company perfor- 
mance. 


grammable memory for the three- 
dirnensional and two-dimensional 
transformer, small scenes, and small 
control programs. Larger scenes, control 
programs and the DEVELOP program 
require 24 K bytes of programmable 
memory. The program costs $45 on 
cassette and $55 on floppy disk. For 
more information, contact Sublogic, 
РОВ 5, Savoy IL 61874. 
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tion, by Jensen and Wirth. The software 
package is priced at $975 and is 
available from Intel Corp, 3065 Bowers 
Ave, Santa Clara CA 95051. 

Сігсіз 402 on inquiry card. 
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Bell and Howell Introduces 
Software for Education 


These software packages from Bell 
and Howell allow instructors to create 
courseware for students. No prior pro- 
gramming knowledge is needed by either 
instructor or students. Some of the 
features of the Generalized Instructional 
Systems (GENIS) include the authoring 
system which allows teachers to create 
curriculum material, obtain grade 
reports, control class enrollment, and 
more. А system that allows student 
interaction with the computer is includ- 
ed. The programs understand misspelled 
words; present lessons in words, anima- 
tion, graphics, and color; grade student 
performance; generate drills, practice, 
and simulation programs; and other 
administrative projects. The GENIS pro- 
gram is price at $300. Write to Bell and 
Howell Audio-Visual Products Division, 
7100 М McCormick Rd, Chicago IL 
60645. 
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Information Storage and 
Retrieval (ISAR) for TRS- 
DOS 


ISAR is a data base management 
system designed for users of TRS-DOS 
random file structures. The system 
utilizes the limited TRS-80 chaining 
techniques that keep as much of the pro- 
gram in memory as necessary to per- 
form any given function, 

The basic ISAR system consists of six 
modules which allow users to create new 
Files, define ali elements within each file, 
and manipulate each file. Each file or 
portion of a file can be sorted using 
BASIC Shell-Metzer sort. The package 
includes source listing, documentation, 
potential recovery techniques in the 
event of a system failure and suggested 
personal applications. ISAR comes on 
cassette for $13.95 or diskette for 
$16.95. For further information, contact 
The Alternate Source, 1806 Ada St, Lan- 
sing МІ 48910. 
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Multitasking Disk 
Operating System for 
8080, 8085, and Z80 
Systems 


EFAMOS is a disk-operating system 
for 8080, 8085, and 280 systems that 
supports multitasking and multiusers 
with memory mapping. Up to 3 M bytes 
of memory can be available to users 
through 32 K byte memory banks. 
EFAMOS is compatible with all software 


DECwriter Graphics 
Available for Timeshare 
Computers 


Graphics П is a modification to the 
DECwriter Ц printer for conversion to a 
plotter. Graphics Il features APL 
character set, forms control, horizontal 
and vertical tabs, answerback, bi- 
directional line feed, four character sets 


Space Shuttle Landing 
Simulator 


This program is modeled after the 
NASA Shuttle Mission Simulator in 
Houston. It is a real flight simulator (ex- 
cept for roll motion) with a visual 
display of the sky and ground, High 
resolution graphics show the cockpit 
view using animation, projective 
geometry, and graphics to depict the 
runway, sky, ground, and distant moun- 
tains and clouds. The paddles control 
the pitch control and speed brakes. 
Speed, altitude, sink and climb rate, 
distance from the threshold, speed brake 


developed under MVT-BASIC. lt pro- 
vides full system support to each 
memory bank, including assembler 
BASIC run-time, system utilities, BASIC, 
utilities and word processing. BASIC 
support includes chaining with 
parameter passing and machine language 
calls with over ten ISAM functions. 
Word processing activities with several 
concurrent users can be completely sup- 
ported in one memory bank, while pro- 
gram development and data processing 
functions are supported in other 


with four different styles—characters 
can be printed in four directions, The 
average speed is 40 characters per 
second (cps). One inch per second for 
plotting and communication up to 12 
bits per second (bps) is possible. The 
price is $850, and Graphics II is 
available from Selanar Corp, 2403 
DeLaCruz Blvd, Santa Clara CA 95050. 


Circle 404 on inquiry card. 


setting, glide slope, and angle of attack 
are displayed. Warnings and messages 
are also displayed. 

Functional features include angle of 
attack control, full stall capability, eject 
and eject warning, landing gear, speed 
brakes, and wheel brakes on rollout. 
Runway stripes on roll out give a visual 
indication of motion. 

The program is available from 
Harvey's Space Ship Repair, РОВ 3478, 
University Park, Las Cruces NM 88003, 
for $15 on cassette. A floppy disk ver- 
sion is also available. 


Circle 406 on Inquiry card. 


memory banks. Batch monitors can 
reside in any bank of memory and can 
process job files submitted from any 
other bank. One design feature of 
EFAMOS precludes terminal lockup dur- 
ing any input/output operation, which 
prevents the loss of characters in a busy 
multiuser environment. For licensing and 
terms, contact MVT Microcomputer 
Systems Inc, 9241 Reseda Blvd, Suite 
203, Northridge CA 91324. 


Circts 407 on Inquiry card, 
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ats New? 


SOFTWARE | 


Pascal for the 8080 and 
7.80 Processors 


Built upon Whitesmiths' C compiler 
and libraries, the Pascal Development 
System provides a software environment 
for Pascal programming on PDP-11, 
LSI-11, 8080 and Z80 computers. The 
compilers and all support utilities run 
under IDRIS, UNIX, RT-11, RSX-11M, 
RSTS, or IAS on the PDP-11 and 
151-11, and under CP/M or CDOS on 
the 8080 and Z80, producing code that 
runs faster than Pascal interpreters. 
Included as part of the package are an 
A-Natural assembler, an 8080 linking 
loader, a librarian, and other utilities. 
Users also receive the Whitesmiths' Port- 
able Pascal and C library and manual. 
Supporting these portable libraries are 
an operating system-specific interface 
library, a machine library, and 64-bit 
floating point arithmetic. The 8080/280 
and PDP-11 Pascal Development 
Systems, are available from Lifeboat 
Associates, 2248 Broadway, NY NY 
10024, for $750 per single micro- 
processor license, 


Circle 408 on Inquiry card. 


Graham-Dorian Introduces 
a Software Medical 
Package 


This package was written and tested 
by medical professionals. It handles bill- 
ing insurance forms, treatment records, 
charge and payment entry, patient 
statements, Medicare submittals, collec- 
tion accounting and dunning, patient 
processing, patient listing, aged accounts 
receivables, transaction reporting, and 
more, 

The package can be ordered on eight- 
inch floppy disks and includes a manual 
and hard copy source listing. The price 
for the program is $1000 and is available 
from Graham-Dorian Software Systems 
Inc, 211 М Broadway, Wichita KS 
67202. 


Circle 409 on Inquiry card. 


Language Translator 
Program 


This program translates from English 
to any foreign language, from any 
language back to English, or from one 
foreign language to another. Simple 
commands bring in the correct 
vocabulary or words. The program 
checks the entire sentence for the proper 
verb conjugation and word contractions. 
New words may be added at any time 
and saved as part af the vocabulary. 
One mode lets the translator receive 
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Machine Language Disk 
File Sorting Program for 
Apple II 


Datacope, POB 55053, Hillcrest Sta, 
Little Rock AR 72205, has released an 
enhanced version of their sorting pro- 
gram that is compatible with either the 
Apple П or the Apple II Plus computer 
systems. The new version of the 


CP/M Compatible 
Operating System for 
TRS-80 Level II Computers 


A fully CP/M compatible operating 
system for the TRS-80 II computer has 
been developed. The operating system 
works with CBASIC and all other 
CP/M programs, requiring no changes 
to the operating codes. The system sells 
for $249.95 from MPU, РОВ 808, 

San Carlos CA 94070. 
Circle 411 on inquiry card. 


More Programs for 
Apple II Systems 


Apple Barrel Bushel #1 is a collection 
of twenty-five programs including Mort- 
gage Loan, Days Between Dates, Calen- 
dar, Savings, Checkbook, Addition, 


Subtraction, Metric Conversion, Luna 
C, Apple LeMans, Alien, and more. The 
package is available on cassette tape for 
$24.95 or on floppy disk for $29.95. 
Contact CDS Corp, 550 N Main St, 
Logan UT 84321. 


Circie 412 on inquiry card. 


data in one language from a reader, and 
then sends the translation to a printer, 
Display formatting commands show 
vocabulary words alphabetically or in 
categories. Spelling errors are caught 
and corrected. 

The Language Translator from Prac- 
tical Programming Corp, POB 3069, N 
Brunswick N] 08902, is available on 
CP/M or North Star floppy disk with 
one extended language for $30. Addi- 
tional languages are $10 each. 


Circle 413 on inquiry card. 


Datacope Single Disk Sort performs 
user-specified direct commands upan 
completion of the sorts, for easy use in 
turn-key systems. The program employs 
one disk drive, and sorts a single file of 
fixed-length records on a single floppy 
disk. A file may fill the entire disk 
because the program uses no workspace 
on the disk. Blocks of consecutive 
records may be sorted without disturb- 
ing the remainder of the file. Files may 
contain records with 5000 characters and 
may be sorted by ten key fields 
simultaneously, with each key field in 
either ascending or descending 
alphabetical or numerical order, The 
program features other necessary func- 
tions, The package includes a manual 
and a floppy disk with the sort pro- 
grams, a test file, and test file access 
programs in Applesoft II for $49.95. 
Circle 410 on inquiry card. 


А Forth Software 
Development Tool 


The XL5 is an interactive program- 
ming system with compiler, interpreter, 
assembler, disk operating system, and a 
library of procedures. It is written in 
XL5 and is based on the recommenda- 
tions of the 1977 Forth Standards Com- 
mittee. А host-executable code kernel, a 
source code kernel, and a system genera- 
tion program (SYSGEN) are provided. 
SYSGEN regenerates the kernel from the 
source or generates read-only memory 
(ROM) modules. An XL5 development 
system requires less than 32 K bytes of 
memory. The $100 package includes 
source code and a reference manual. 
XL5 is available with a CP/M boot 
loader for the 8080 and the Z80. For 
information, contact XL Computer Pro- 
ducts, 321 E Kirkwood Ave, Bloom- 
ington IN 47401. 
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1979 Federal Tax Programs 
for Microcomputers 


Aardvark Software Inc, POB 26505, 
Milwaukee WI 53213, is marketing a 
software program which will calculate 
an individual's federal tax liability. The 
program displays the tax information as 
it would appear on an IRS form. It also 
calculates the tax liability using the tax 
tables, tax rate schedules, income 
averaging, maximum tax on earned 
income, and alternative minimum tax 
choosing the most favorable method. A 
manual is included to organize the tax 
information for input. Three programs 
are available at $22, $35, and $50. 

Circle 415 on inquiry card. 
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PUBLICATIONS | 


Guidebook for the TRS-80 
Level II Microcomputer 


Learning Level II, written by Dr 
David А Lien, is a step-by-step guide to 
help users of the Level 11 TRS-80. It con- 
tains a section updating the Level I 
manual to Level ПП. Readers are guided 
through the fundamentals and special 
characteristics of Level II BASIC, begin- 
ning with setting up the system. The 
book explains how to properly use the 
Editor to change and correct BASIC pro- 
grams. Another section is devoted to the 
conversion of Level I programs to Level 
Ц. The book also explains dual cassette 
operation, using the expansion interface 
box with the real-time clock, printers 
and other peripheral devices. ft is 
available from Computer Books Divi- 
sion, Compusoft Inc, 8643 Navajo Rd, 
San Diego СА 92119, for $15.95, plus 
$1.45 for postage and handling. 

Circle 418 on inquiry card. 


1980 Computer Catalog 


Sara Tech Electronics Inc, POB 692, 
Venice FL 33595, is offering their 
sixteen-page 1980 computer catalog 
featuring more than 1000 products. All 
major brands of computers and equip- 
ment are carried. Write for a free copy. 

Circle 417 on inquiry card. 


Catalog Features Articles 
on Classroom Computing 


Creative Publications is publishing a 
color newsletter/catalog of computer 
materials for the classroom. The 
publication features an article on the 
television documentary "Don't Bother 
Me, [тт Learning," which discusses com- 
puters in education, АП products in the 
catalog are described with the educa- 
tional user in mind. The catalog is 
available from Creative Publications, 
POB 10328, Palo Alto CA 94303. 

Circle 418 on Inquiry card. 


Documentation Standards 
for Computer Systems 


Norman L Enger's Documentation 
Standards for Computer Systems, 
Second Edition, is a reference manual 
that shows how to document a com- 
puter application to utilize the full 
potentiai of the computer resources. The 
book includes revised and expanded 
material that describes the evolution of a 
system through the stages of initiation, 
analysis, design, development, im- 
plementation, and operation. The sec- 


TRS-80 Software Source 


This catalog contains over 5000 soft- 
ware listings that are available from 380 
suppliers. The publication lists business, 
education, games, home, math, and 
utility software with a section of 
addresses of the suppliers. А one-year 
subscription is $15 and a single issue is 
$6. Contact Computermart, POB 1664, 
Lake Havasu AZ 86403. 
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Computer Book Catalog 
Released by Sams 


The Howard W Sams and Co [nc has 
released a catalog featuring a large selec- 
tion of computer and computer related 
titles. It is organized for quick reference 
into five areas—basics, programming, 
computer technology, reference, and 
computer related, This free catalog 
details books that are directed to a wide 
range of people and interests, from the 
home hobbyist to the technically 
oriented professional. 

For a catalog, contact the Advertising 
Director, Howard W Sams and Co Inc, 
4300 W 62 St, POB 558, Indianapolis 
IN 46206. 


Сігсів 420 on inquiry card. 


New Renaissance! 


New Renaissance! is a bimonthly 
magazine for lighting and laser artists 
and technicians who desire to share their 
works, events, goals, and discoveries 
with others in the field. [t features per- 
formance news and reviews; projects, 
plans and schematics; new techniques 
and products; interviews; books and 
other data sources, and more. A one- 
year subscription is $25 and is available 
from New Renaissance!, 5267 11th Ave 
NE, Seattle WA 98105. 


Circle 421 on inquiry card. 


tion on “Techniques and Tools for 
Analysis" facilitates the analyst's work. 
This book aids in determining the 
amount of documentation needed Юг 
specific types of projects, Procedures can 
be established to employ documentation 
standards adopted by the organization. 
Dr Enger's book is useful to computer 
professionals, students and novices in 
the computer industry. [t is available by 
mail for $25 from The Technology Press 
Inc, РОВ 125N, Fairfax Station УА 
22039. 

Circle 422 on Inquiry card. 


Magazine on Robotics 


Robotics Age magazine contains 
readable articles of high technical con- 
tent that present the latest results of 
research in robotics and artificial 
intelligence, The contents include well- 
documented electromechanical circuit 
designs, microcomputer interfaces, and 
programming techniques suitable for 
economical applications to small 
systems, Abstracts of research papers 
are also featured. New products items 
describe new commercially availabie kits 
and robotics related products. The 
quarterly publication is available at 
$8.50 for one year from Robotics Age, 
POB 801, La Canada CA 91011. 


Circle 423 on inquiry card. 


Publication of Sorting 
Subroutines 


Creative Computer Consultants Inc, 
POB 2111, 1 Quarry Ln, Norwalk CT 
06851, has published volume 4 of Sort- 
master in the Standard Software 
Library, Sortmaster contains listings of 
five BASIC subroutines designed to sort 
numeric data in memory. The sub- 
routines have been designed to be 
integrated into the user's main line pro- 
gram. Numeric fields are sorted by 
designating that field as the sorting key. 
This makes it possible to sort records of 
any length and also permits multiple 
sorting keys. By adjustment of certain 
variables, all of the routines can handle 
alphanumeric data as well, Sortmaster 
includes an introduction to basic sorting 
concepts as an aid to beginners. The 
programs work with the TRS-80, PET, 
and Apple П. The book costs $8.95. 

Circle 424 on inquiry card. 
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Eight-Inch Winchester Disk 
Up to 20 M Bytes 


The Series 7000 hard disk drives have 
unformatted capacities of 4 megabytes in 
the single disk version, 12 megabytes in 
the double-density version and 20 


Stockey Series of 
Keyboards 


The Stockey Series offers ten general- 
purpose standard keyboard designs, 
including six with American Standard 
Code for Information Interchange 
(ASCII) encoded alphanumeric formats. 
These are available in ASR33, ANSI 
teletypewriter, IBM 3278 ASCII 
typewriter, IBM 3278 data entry, and 
IBM Selectric | and II typewriter for- 
mats. An eleven- and fifteen-Key 


Eight-Color Digital Plotter 
with Microprocessor 


Control 


Soltec’s Model 281 Digital Plotter pro- 
vides graphic representation of measured 
values, design data and calculated data 
using up to eight different color pens. A 
280 microprocessor controls the system, 
the automatic pen changing, off-scale 
data handling, and coordinate transfor- 
mation, The programmable pen chang- 
ing feature incorporates up to eight pens 
using multicolor fiber-tip pens or 
Rapidograph drafting pens. Firmware 
features include circle interpolation, 
character plotting, generation of axes 
and grids, various line types, window 
plotting and more. Model 281 also 
features character plotting in five fonts, 
automatic or interactive point digitizing, 
programmable offsets and program- 
mable limits. The graph paper is stan- 
dard DIN-A3 format or smaller, [nter- 
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megabytes in the three-disk unit. Data 
transfer rates are 5.5 million bits per 
second (bps). The Series 7000 employs 
the Winchester technique, using an iron- 
less rotary actuator to position the heads 
in response to prerecorded servo-tracks 
on the lower side of the bottom disk. 

Each 21cm diameter surface has a 
350-track cylinder with an inner track 
recording density of 5280 bits per inch. 
The interface is designed for use with 
microprocessor-based controllers, The 
drives utilize eight-bit bidirectional bus 
transfers. Line transceivers enable daisy- 
chain connection of other disks to the 
bus. 

The 4 megabyte drive, the 7000-4, is 
$2100; the 7000-12 is $2300; and the 
7000-20 is $2650. The units are manufac- 
tured by Kennedy Co, 1600 S Shamrock 
Ave, Monrovia СА 91001. 

Circle 425 on inquiry card. 


Expander pad сап be added via a Нех- 
strip jumper to any of the six 
alphanumeric designs to provide high- 
speed numeric entry. 

The 53-key SK053 for the Model 33 
teletypewriter Features uppercase, but no 
lowercase, and costs $139. The 67-key 
model includes uppercase and lowercase, 
a full ASCII set, and is priced at $173. 
For additional information, contact 
Advanced Input Devices, POB 1818, 
Coeur d'Alene ID 83814. 

Сігсіе 426 on Inquiry card. 


faces include a choice of serial R5- 
232С/У .24 and 20 mA current loop. 
The plotter costs $4725 and is available 


12 VDC Alphanumeric 
Printer System 


The PR6024 printer controller and any 
SODECO PR Series print mechanism 
comprise a print system operable from a 
12 V power source. The controller 
accepts а 7-bit parallel ASCII format 
and features an integral voltage 
regulator and adjustable input thresholds 
for immunity from environmental noise. 
The unit features a 54-character 
alphanumeric set, Applications include 
mobile electronics, such as truck- 
mounted fuel-dispensing systems, police 
Cars, security systems, and battery sus- 
tained instrumentation and systems. The 
price for the 15-column tape printer and 
PR6024 controller is $363 in unit quanti- 
ty. For more information, contact the 
Sales Manager, Print Products, 
SODECO, Landis and Gyr Inc, 4 
Westchester Plz, Elmsford NY 10523. 

Сис 427 on inquiry card. 
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from Soltec Corp, 11684 Pendelton St, 
Sun Valley СА 91352. 
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PERIPHERALS | 


Miniature Alphanumeric 
Thermal Printer 


The АРР-20А2 twenty-column, panel- 
mount thermal printer uses only two 
input data wires for interfacing. It 
features serial 20 mA current loop and 
R5-232C ports. The printer can be used 
in data systems, factory data acquisition 
units, and industrial data loggers with a 
Full alphanumeric printer. It can be used 
with a remote control unit or in medical 
systems, and as a portable test and 
measurement tool For laboratory or field 
use, The unit prints 1.2 lines per second. 
[t measures 20 cm by 7 by 11.3 cm (8 by 
2.76 by 4.44 inches) and weighs 1.9 kg 
(4.25 pounds). It is available from Datel 
Intersil, 11 Cabot Blvd, Mansfield MA 
02048. The cost for the printer is $880. 

Circle 428 on inquiry card. 


Corvus Disk System for 
Apple Pascal 
Microcomputer 


The Corvus model 11АР disk system 
being delivered for Apple Pascal is 
entirely compatible with the Apple 
system, No modifications are needed for 
the Apple Pascai disk-operating system, 
or алу applications designed to run on 
the Apple floppy disks. Corvus has 
incorporated a utility called "dynamic 
volume management” that allows the ten 
million byte data base to be used as a 
single large block or to be broken into 
smaller blocks, Applications of the 
Apple Pascal equipped with the Corvus 
11AP system include: customer and pro- 
spect mailing lists, accounting data, 
payrol] and personne] records, courses 
in computer programming and usage, 
science applications, medical office use, 
and more. The system is priced at 
$5350. The controller can handle up to 
three additional disks, which are priced 
at $3690. Contact Corvus Systems, 900 
5 Winchester Blvd, Suite 4, San Jose CA 
95128. 
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Robotype Converts 
Typewriter to Printer 


The Robotype Model 2100 is capable 
of interfacing with a Centronics- 
compatible parallel interface, RS-232C 


Alphanumeric Thermal 
Printers 


Priced at approximately $440, the 
United Systems 6450 and 6460 
alphanumeric thermal printers produce 
easy-to-read letters, numbers, and sym- 
bols on thermal paper with first-line-up 
printout. They print a set of 64 different 
characters with 21 characters per line 
and approximately 6500 lines per roll of 
paper. The Model 6450 provides a serial 
input with selectable RS-232C or 20 mA 
current loop format with data rates of 
110 and 300 bits per second (bps). The 
Modei 6460 is 8-bit parallel bus- 
compatible with data rates up to 1000 


serial interface, and a 20 mA current 
loop. The К5-232С serial interface has 
110, 134.5 or 150 switch-selectable data 
rates, The Robotype can be attached to 
the IBM Selectric, Remington Rand, 
Olympia and Facit typewriters. The 
Robotype is placed over the keys of the 
typewriter. Plungers rest on the keys 
and push the keys down on command 
from the computer input. The unit types 
the maximum speed of the typewriter in 
use. The unit is available for under 
$1000 from Applied Computer Systems 
Inc, 77 E Wilson Bridge Rd, Wor- 
thington OH 43085. 

Circis 430 on Inquiry card. 


characters per second (cps). Both models 
respond to ASCII input. For more infor- 
mation, contact United Systems Corp, 
918 Woodley Rd, Dayton OH 45403. 


Circle 431 оп inquiry card. 
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TM990 Compatible Bubble 
Memory Module 


The 9000 Computer 
System from Compal 


The Compal Model 9000 is designed 
for business and office environments. 
The system includes a 16-bit microNova 
602 processor, 64 K bytes of program- 
mable memory, video display terminal 
with a detached keyboard that can sup- 
port up to three additional keyboards, a 
10 M byte hard disk with a 5 M byte 
removable cartridge, and a high-speed 


matrix printer. Included with the system 
are BASIC and assembly languages, 
manuals, training, starter supplies, and 
delivery. Programs for inventory con- 
trol, sales analysis, accounts payable 
and receivable, general ledger, payroll, 
and other business applications are 
available. The system sells for $19,995 
from Compal Inc, 6300 Variel Ave, 
Woodland Hills CA 91604. 


Circle 433 on inquiry card. 


À TM990-compatible board with up 
to 69 K bytes of non-volatile magnetic 
bubble memory storage has been 
announced by Texas Instruments [пс, 
РОВ 225012, M/S 308 (ATTN: 
TM990/210), Dallas TX 75265. 

The TM990/210 board is supplied 
with two, four, or six 92 K bit TIB 0203 
bubble memories For 23 K, 46 K, or 
69 K bytes of storage, respectively. Data 
transfers from the module are via a 
memory-mapped mode, Access time is 
4 ms, and data transfer rate is 45,000 
bits per second (bps). The price for the 
TM990/210-1 two-bubble device is $775; 
$1150 for the TM990/210-2 four-bubble 
device; and $1535 for the TM990/210-3 
six-bubble device. 

Circla 434 on inquiry card. 


Development Tool for 
6500 Series 
Microprocessors 


The MDT 1000 enables users to write 
programs and debug hardware and soft- 
ware. The MDT 1000 includes a 54-key 
keyboard and case; 12-inch video 
display; dual cassette interface; power 
supply; erasable-programmable read- 
only memory programmer; 4 K byte 
static programmable memory-board; 
sockets for extra boards; and a four-slot 
motherboard. Software support comes 
as 12 K bytes of read-only memory resi- 
dent firmware; a 4 K byte monitor with 
debug features; and an 8 K byte 
assembler and editor, which operates on 
line-numbered text. A floating point 
BASIC and software for printer interfac- 
ing and cther controls are available. The 
MDT 1000 is available for $1495 from 
Synertek, 3001 Stender Way, Santa 
Clara СА 95051. 
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TRS-80 Printer Controller 


The Printer Timer works with the 
TRS-80 and the Centronics 779 line 
printer by automatically turning the 
printer on and off using signals relayed 
over the printer cable. The device does 
not require software or hardware 
modification other than the soldering of 
three wires and the mounting of the 
timer inside the printer cabinet. The 
timer reduces motor wear and excess 
noise, It is available for $95 from 
National Software Marketing Inc, 4701 
McKinley St, Hollywood FL 33021. 

Сігсіз 436 on Inquiry card. 


Voice Terminal for the 
Exidy Sorcerer Talks and 
Listens 


Cognivox plugs into the Sorcerer and 
offers a sixteen-word recognition 
vocabulary plus voice response with up 
to sixteen words or phrases. Recognition 
accuracies of up to 98% are possible. 
The unit includes a microphone and 
amplifier and speaker, making it a com- 
plete voice terminal. A software library 
is provided with Cognivox. [Е includes 
Voicetrap, a voice-operated video game, 
and Vothello, a voice input version of 
the game Othello. A talking calculator 
program allows using the Sorcerer as a 
four-function calculator, and a vocal 
memory dump program can read its 
memory out loud. Cognivox is priced at 
$149 from Voicetek, РОВ 388, Goleta 
CA 93017. 

Circle 437 on inquiry card. 


Anti-Glare Device for 
Video Screens 


The product is a black woven nylon 
mesh stretched on a flexible plastic 
frame. [t is designed to be sandwiched 
behind the video bezel and to conform 
against the surface of the tube. This 


device performs by blocking and absorb- 


ing ambient light with a honeycombing 
effect, The contrast is enhanced by the 
black matrix effect of the fabric 


background, while the display characters 


are transmitted undistorted through the 
pores in the material. The filters are 
available in 120 sizes, and each size can 
be equipped with different optically- 
graded fabrics to vary the intensity of 
the video display. The filters improve 
the image, lower maintenance, and 
reduce eye strain and related stress. For 
more information, contact Sun-Flex Co 
Inc, 3020 Kerner Blvd, San Rafael 
CA 94901. 
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Reset Option for the Apple 


Model B is a three-position switch giv- 
ing the user the option of completely 
disabling or enabling the reset key on 
the keyboard. It is easily installed be- 
tween the keyboard plug and the 
Apple’s board. When the switch is in the 
down position, the keyboard is func- 
tional. With the switch in the middle 


Standardized Computer 
Forms 


New England Business Service (NEBS) 
is offering a line of continuous-form 
computer checks, statements, and in- 
voices. The forms are available with the 
name of the firm, address and phone 
number in six quantities from 500 to 
6000 forms. Prices start at $14.95 for 
500 statements; $32.50 for 500 two-part 


position, the reset key on the keyboard 
is disabled, and the user must flip the 
switch up to reset the computer. The 
switch automatically returns to the mid- 
dle position when released from the up 
position, 

It is available from Computer Solu- 
tions, 5135 Fredericksburg Rd, San 
Antonio TX, 78229, for $29.95. 

Circle 439 on inquiry card. 


invoices and $29.95 for 500 of either the 
payroll or all-purpose checks. At 6000- 
piece order levels, prices per thousand 
drop to $12.50, $33 and $22.50 respec- 
tively. The firm also offers custom per- 
sonal checks for home cornputer systems 
users. For ordering information and free 
samples write to the New England 
Business Service Inc, N Main St, Groton 
МА 01450. 

Circle 440 on inquiry card. 
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Simple Machines for 
Erasing and Winding 
Cassettes 


Two battery-powered machines offer 
longer life for cassettes and reduced 
wear on standard cassette players. The 
Erase-Sure passes the cassette through a 
rotating magnetic field that erases the 
tape and leaves an extremely low 
residual noise level. The user slides the 
cassette through the unit once. This 
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The SVB-80P prototyping kit is a 
dual-board system with stand-alone 
capability in an [Intel multibus configura- 


single pass completely erases the tape. 
The Rapid Rewind stabilizes cassette 
tape tension, eliminates tape binding, 
helps contro] wow and flutter, and 
winds a 60-minute tape in approximately 
30 seconds. Both units permit the use of 
a 115 V AC adapter to reduce battery 
costs. The machines are available from 
Magnesonics Sales and Manufacturing 
Co, POB 758, Ventura CA 93001. They 
cost $24.50 each. 
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tion. The graphics package features 
displays of 640 by 409 or 576 by 455 
pixels, alphanumeric characters 
displayed over 80 by 40 or 72 by 44 
lines, and intermixable characters with 
graphics. It interfaces with other 
multibus-compatible products. The 
SVB-90 Soft Video Board and the 
MIB-85 Memory Intensive Board can 
also be used individually in computer 
graphics, text editing, scientific applica- 
tions, and industrial environments. The 
price for the SVB-80P is approximately 
$1600. Contact DOSC Inc, 175 I U 
Willets Rd, Albertson NY 11507. 

Circle 446 on Inquiry card. 


Computer Cables for the 
TRS-80 


Matchless Systerns, 18444 Broadway, 
Gardena CA 90248, manufactures cables 
for floppy disk and tape drives, printers 
and other peripherals for the TRS-80 
computer, The price for the two-drive 
cable is $24.50 and the four-drive cable 
is $34.50. The cable for the MS-204 
printer or any other Centronics- 
compatible printer, sells for $34.50. 

Clrcle 447 on Inquiry card. 


ZENITH DATA SYSTEMS: 
Smart Video Terminal | 


Packed with: Computer Console. 
Basic Language Card, Education 
Sysiem Master Cartridge. Cassette 
Recorder. TV Modulator. ВК Memory 
(expandable to 48K). Power Supply 
& all Books and Manuals $ CALL 


ATARI 400557555" 
System for less 
Packed with. Computer Console. 
Basic Language Cartridge. Power 
Supply. TV Modulatar. and all 
Books and Manuais $ CALL 
ATARI Program Recorder $ CALL 
ATARI sottware. Roms, Cassettes $ CALL 
ATARI expansion Memory. $ CALL 
8K Module or 16K Module $ CALL 
CALL for our lowest prices ever. 


THE CADILLAC OF THE 
FLOPPY DISKS 
AT LOW LOW PRICES 
8" (BOX OF 10) 
3740/1 sgt sides 
sgidensity 4.00 ea 
3740/10 ед! side/ 
ы density 6,50 ea 


5" (BOX OF 5 ) 


104/1 soft sector 4.00 ea 
107/1 10sectors 4.00 ea 
105/1 16sectors 4.00 ea 
For each 2 boxes of 8" or 4 
boxes о! 5" you gel one 
plastic storage case, bul 
hurry — supply is тиеп 


16K 
Regular 
or Plus 


$ CALL 2-19 has a 280 Microprocessor, 


Numeric Keypad and 8 function 


Disk If with controller $ CALL key $895.00 


Disk It without controller $ CALL 
PASCAL Language Card $ CALL 


CALL for our lowest prices ever. 
We carry all peripherals and 
interface boards for the APPLE. 
European versions available. 


Tractor Feed Model 
Friction Feed Model 


TRS80 Interface & Cable 
Pet Interface & Cable 

APPLE interface & Cable 
RS232 Interface & Cable 


$745.00 
$695.00 


$50.00 
$90.00 
$90.00 
$90.00 


EPSON (A SEIKO COMPANY) 
TX-80 Printer with 64 
graphics characters 

7x5 dot matrix (7x6 in 
graphics) Double 

width characters 


Z-89 Computer System: 

includes: Z19 Display, a buiit in 
5%” Floppy Disk, 2 serial ports, 
and 16K of memory. 2295.00 
48K Memory version 2595.00 


MICRO 


BUSINESS WORLD 


15818 Hawthorne Boulevard 
Lawndale, California 90260 
(213) 371-1660 


Circle 278 оп inquiry card. 


Prices subject to change without notice. 

VISA and MASTER CHARGE WELCOME (Add 3%). 
Allow 2 weeks for cashiers check to clear, 4 weeks 
for persona! checks. Add 2% far shipping and 
handling. Calif. residents add 6% sales tax. 


U.S. and International dealer inquiries invited. 


Plastic Floppy Disk Holder 
(up to 10) 8” $3.95 
(up to 10) 5” $3.25 
16K НАМ се! of 8 4116's 
250 ns or better $65.00 


SEND $1.00 FOR 52 PAGE CATALOG 


OUR BEST PRICE EVER! 
MICROPOLIS' DISK DRIVE SUBSYSTEMS 


А! Micropolis, complete means complete. 


Some suppliers offer only hardware and call | 
that complete. At Micropolis complete 
means everything: hardware and software 
and documentation. 

The hardware set is complete with 
5-100/8080/2-80 compatible controller, 
drive(s), cable-even a built-in Autoload 
bootstrap ROM to eliminate tiresome button 
pushing. 

Our full Disk Extended BASIC and DOS, 
assembler and editor software comes сот- 
plete, too. On its own diskette, ready to go. 
Software гот Micropolis includes а DOS 
and Disk Extended Basic designed for 
8080/280-Базед microcomputers. 

DOS 1$ a complete package, including ап 
assembler, editor, file management func- 
tions and utilities, which provides total sup- 
port for 8080 programming. BASIC is a seif- мы 
contained package which provides a powerful set of tools for developing, testing, executing, and maintaining BASIC program: 

BASIC is designed for microcomputers with at least 24K bytes of RAM and a Micropolis MetaFloppy disk system. DOS can be used 
alone in a 16K bytes memory system. 

Activating the built-in Auto load ROM brings up the system under control of the DOS executive. BASIC can be accessed by issuing a 
simple DOS command. 

The 1053 MOD И Subsystem is designed for flexible, efficient programming. 8080 programs created under DOS can be loaded 
and accessed from BASIC. Data files created under BASIC can be processed by user written application programs running under 
the DOS. 

At Micropolis, complete means COMPLETE. 


| Imagine getting all the capacity of an 8-Inch floppy in а 5'4-inch format. 
| MetaFloppy can give you this higher capacity because it packs more data into every disk. You get the capacity of larger &-inch drives with the lower price and smaller packaging 
of 5'4-inch drives 

An ordinary 5%-inch floppy provides just 35 tracks/drive and stores oniy 70K bytes Nol nearly enough for anything useful. So instead, we use 77 tracks-each with 16 sectors о! 
256 byles/sector—to yield a capacity of 315K bytes/drive. That's more than four times an ordinary 5%-ілсһ Порру! And why we call this one "quad density." 

Combine Iwo of these drives in a compact dual module and you can copy дізкейез from one drive to tha other, or rearrange data files, or whatever The dual unit stores 630K 
byles Enough for almost anything. But just in case that isn't enough, our controller can handle Iwo duals (or four singles). That means your micro can have more than a million 
bytes of formatted disk storage. 

Н thal still isn't enough, on special order you can add a second controller with up to four more drives. Thal wili give you a grand total of over 2,500,000 bytes o! storage on-line 

This means, if your application keeps growing, we've got you covered in easy steps, And you gel all {hase bytes ai surprisingly low cost. 


Faster than a speeding bullet. 

At Micropolis, we доп! skimp on performance to deliver 
maximum capacity. So you can expect professional operating 
speed and efficiency. Like checks and balances, such as 
automatic read verification after writing, that you would ex- 
pect in a sophisticated data processing system. 

Like fast track.to-track positioning time of only 30 
milliseconds. And a data transfer rate of 250,000 bits per sec- 


ond. 
Up, Up, and away! 

Ordinary — Micropolls Metafloppy gets along well with almost 

5%"floppy Metafloppy™ everyone. 


So choose the microcomputer you want. MetaFloppy's con- 


j troller is completely compatible with the $.100/8080/2-80 buss 
Each one of our floppy disks has a remarkable storage capacity, it Just plugs into your MITS 8800, IMSAI ОРА 0. 


eliminating ће need to keep bothersome stacks of paper. SOL-20, Polymorphic 88, CROMEMCO, TDL, or simitar micro 


and it's ready to go. The memory mapped controller/bootstrap 
may be origined al any 1K byte boundary in the 4BK to 84K byte 
MCP-1053 MOD Il == 
For small businesses, for engineers who want to develop 
thair own software, or for the advanced hobbyist, MetaFloppy 


TWO DISK SYSTEM WITH 630,000 BYTES — °““ 
(FORMATTED) OF ON-LINE STORAGE LIST PRICE $1895.00 
CAPACITY. 


SALE PRICED AT JUST $1595.°° 


LIMITED TO SUPPLY ON HAND 
WE STOCK THE ENTIRE 


| , PRIORITY ONE ELECTRONICS е 800- 
2 ан Деса MICROPOLIS LINE 
Бечцитя subject to char пе уе with Jer oat Т bu 
‚ропа orders welcome (213] B94-B171, (800) 423-5533 гіне пни (al 13] 894. at 71 CALL FOR PRICES 
SEND $1.00 FOR 52 PAGE CATALOG 


‘peo АлпЬш uo 612 91212) 


SEND $1.00 FOR 52 PAGE CATALOG 


The S-100 Memory Board for the 80's New ердін 
SD SYSTEMS' ExpandoRAM li is a state-of-the-art ® 5-100 Bus Compatible Me tin: 
dynamic RAM board with capacities irom 16K bytes е Up to 4Mhz Operation 
(4116) to 256K bytes (4164). И operates on the industry е Expandabie Memory from 16K to 256K 
5-100 Bus. The ExpandoRAM II's design allows eight е DIP Switch Selectable Boundaries 
boards to operate from the same S-100 Bus. Page * Uses 16K (4115) or 64K (4164) Memory Devices 
mode operation provides the system with the capabil- • Page Mode Operation Allows up to 8 Memory 
ity of servicing multiple users without RAM in- Boards on Bus mem А: за 
terference. Invisible refresh and synchronization with * Operates with 280 CPU's "uu еқ “сы Ф; ж 
wait states provide greater reliability, and processing е Phantom Output Disable m ; mm AN 


speeds up to 4 Mhz. * invisible Refresh (Synchronizad with ыш | 
The ExpandoRAM п is compatible with most 5100 Ч 814108) SDS - EXPANDOPRAM ІІ KIT (4116) 
CPU's based on the 280 microprocessor. When other List Price Salis Price List Prica Sale Price 


SD SYSTEMS 200 serles boards are combined with the 16K ...$460.00 $295.00 48K...$960.00 $445.00 


ExpandoRAM ПІ, they create a microcomputer with ex- 


ceptional capabilities and features. 32K ...$710.00 $370.00 64K..$1210.00 $520.00 


oman?  VCT-8803 ir | | 3 ят ' - 
wate e$ 917 MOTHER ) П ^ : | 3 ) Vee Plugboards 
wm, «BOARD mill | 10% a 


guis enh тық изаа Nr sont 
pem COMPUTERS E 
© (10 ету quas beard ui 2 құса i кейі. E 
| VCT8800V 
слов оке to deed кебе мел T Universal Microcomputerprocessor " А | . Қу 
tmon EE! + plugbocard, use with 5-100 bus УСТ3677 9.8"x4.5 Í И. ‚ 
не Ар pium Complete with heat sink & hard- VCT3BB2 B.6"x4.5" $10.90 VCT3662 6.5"x4.5" CT3690-12 
Verte рап ұғын АБД) F бі ғақ) 19 еар иены > i 5 de X 1D" X 1/16” 12.87 VCT3677-2 8 5'"x4 5" $8 CARD EXTENDER 
pDI—] . 5-9 10-24 VCT3662.2 6.5"х4,5" | 1 .95 Card Extender has 100 con- 
E БК Cota pd чб ңе aptus гі К $17.95 $15.96 $8.B1 $9.74 VCT3882-2 9.6”х4.5” tacts 50 per side on .125 
h — end VCT8801-.1 Hi-Density Dual-In-Line Gen Purpose DIP 11 centers-Atlached соплесіог is 
AMPS) Current іе ae par Wat STD 279 wen НИС | Same as 8800У except plain, lass Plugboard for Wire Wrap Boards with Bus Pattern $ .45 compatible with 5-100 Bus 
m power buses & heal sink with Power & Gro Bus tor Solder or Wire Wrap. Р pattern plugboards for Systems . $25.83 
14 5-9 10-24 Epoxy Glass 1/15" 44 Epoxy Glass 1/16” 44 IC s Epoxy Glass 1/16“ ҰСТ3640 6.522/44 pin... 
$15.22 $13.79 $12.18 pin con spaced ,156 pin con spaced „155 44 pin соп spaced .156. .156 ctrs.Extenders..$13.17 


RS232 and ''D'' SUB- й 
P= Plug, Male Type 5 Socket. Female туро - C= Cover Hood А 1/16 Vector BOARD 


у .042 dia holes on 
мү Texas Instruments ПІН і ТГ E FART NO. DÉSCHIPTION 

CNO- DEPP 9 Pin Mais 

CNO OERS 9 

CND-DERC Pin Cowes 


0.1 spacing for IC’s 
soin ran 5/910% Or cues 3/510% 


SUL-S100ALT 50/100 Cont 
.125 ctrs. DIP SOLDER TAIL 
SIOOSEG 50/100 Cont .125 on 140 spaced rows for 
cirs. PIERCED SOLDER ALTAIR motherboards, 
EYELET Tails GOLD GOLD plated. 
1-9 10-24 26-99 1-9 10-24 25-90 
$6.80 $8.10 $5.45 $4.95 $4.45 $3.95 
Other Popular Edge Connectors v 
SUL-D2244.SWWG 22/44 SUL:D2244:5SEG 22/44 Con мем — AM 
ont . ctrs. 4 ігѕ.Рі D SOLDER "RFT ES. р р 
tails GOLD. EYELET tails GOLD plated. аш, VCT169P44 4.5217 $4.52 $4.07 
1.9 10-24 25.99 1-9 10-24 25-09 : VCT169P84 8.5x17"' $8.83 $7.95 
$3.98 $3.50 $3.00 $296 $2.90 52.75 connector 


3 LEVEL GOLD WIRE WRAP SOCKETS ЗМ SCOTCH® 


um PRICE* BRAND 


NO. PINS 1-9 10-24 25-99 100-240 250-099 ETT 
148-1480 1 a 45 .32 Genie Me 

RNS-18WWG 15 $8. | : Hui зиед там 

ANS-20WWG i 1 ; { і нарық cepe 3) 

ANS-22WWG А ww 

RNS-24WWG . 20 .85 ү : eon Мыя Soll dT 85-0) 898 95" 

ANS-28WWG | i ! { Мак нее бо 98: 

ome 14 18 — 138 — (10.2 DON'T SETTLE FOR ANYTHING 

Price based on gold not exceeding $400.00 per oz. LESS THAN SCOTCH" The Rockwell! АМ 65 with 4K 


RCK-AIM65-4K 8 Ibs...................9445.00 
NOVATION CAT TRS-80/APPLE а : 
ACOUSTIC MODEM БЫЗ АН нок москве... 9395.00 


= -- 


"e 


(97 


Phenolic PRICE 

PAAT NO. SIZE 1-8 10-19 
VCT64P44XXXP 4.5x6.5'' $1.56 $1.40 
VCT169P44XXXP 4.5317" $3.59 $3.32 


Epoxy Glass 


% 
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[^ 
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{гот Leading Manufacturers. i 15Kx1 200/250ns) 


4116's RAMS 4K Assembled-RCK-AIM65-010.........9 85.00 
8 for $65.00 8K Basic in ROM-RCK-AIM65-020. ......9100.00 


Add $3.00 for programming Jumpers lor TAS BD Keyboard 


DEALERS MEMORY MEMORY 


Regular CALL FOR 2102LIPC Low Power 450ns іп lots 0120 $1.10 Veto: 1 
9174.95 9 2102AL-2 Low Power 250ns in lots of 20 $1.25 |  wrarrost | 
$198.00 for .042 dia. holes 
e 0-300 Baud 21 1 4-3L 1Kx4 300ns Low Power 8/$50.00 (all boards on this page) 
5257-31. 4Кх1 300ns Low Power 8/$55.00 рыр, 100... $ 2.34) 
* Bell 103 | 2708 ak 450ns EPROM — 8/$60.00 - 58.50 ва a 
| $4.10 


З1ЛЯ АНУПМУГ МІ ау 3J1ISVHOVLAG 39/4 ZS HNO 33$ 


е Answer, Originate PRICING 2718 18K 6 Volt only EPROM 8/$240-$32.00 ва | 


. PRIORITY ELECTRONICS « 
4 16723 Roscoe Blvd. Sepulveda, CA 91343 Es ORDER TOLL FREE 


iN 

Terms: Visa, МС, BAC, Check, Money Order, C.O.D. U.S. Funds Only. СА residents add 6% sales tax 1 am 2 = 4 2 жə 
Minimum order $10.00 Prepaid U.S. orders less than $75.00 Inctude 5% shipping and handling, 

MINIMUM $2.50. Excess refunded. Just іп case . . . please include your phone no. 


е Prices subject to change without notice. except СА., АК. НІ., CALL 
E E gor eo We will do our best to maintain prices thru March 1980 OEM and Institutional p p М : 


жетесі 897800 рео Phone orders welcome (213) 894-8171, (800) 423-5633 inquiries invited. (21 3) 894-8171 


SEND 51.00 FOR 52 PAGE CATALOG 
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SEND 51.00 FOR 52 PAGE CATALOG 


SD EXPANDORAM тһе Ultimate S-100 Memory Бет 


га 
{в а dyn^amit попсу with ihe invinabla on-board 
гвігелһ, and IT WEA 


a Intetiaces wilh Altar. IMSAI, SOLA, Cromanco, 
SB8C-100, and olhera. 


EXPANDO 64 KIT (4116): Pain ^ 


Power БҰОС, = 10V DC, 5 Walta 
Cost Par BH 


Lowes 
List Price Sale Price Uses торды; 4116 RAMS 
Beard is doubled soldat masked and haa 


PC 
46K .. $385.00 $239.00 "xn ci meat. 


Extensive documeniallion ci&ariy willian 


mime nó ue Е 32K .. $550.00 $309.00 ть 
E НЫШЫ əк. 275 537900 SES Serau 
| ^. 64к..3880.00 $449.00 


DISC CONTROLLER SHOP & COMPARE SPECIAL 
SD "VERSAFLOPPY" KIT 
The Versatile Floppy Disk 


E. m Controller р e М-ХҮІ 
my wu Ardler wat 
қ The true 


Vv 18K Static Ram 
module 
for S-100 bus systems rcs 


VERSAFLOPPY Il GENERAL DESCRIPTION e aux sme | Assembled 8 Tested 100% Burn In d 


А 
Tho Ы XVI gives pou unbellexabit Фара 4 

DOUBLE DENSITY, DOUBLE БІрЕО, DISC, CONTROLLER capat пу Tor pour $ 100 bus зувіыт avan bayon m 
Бік Manwtec|ured do ihe бер Indusiey ГА 
dards mocumsnied and aignad o maha 
ч реса usa and pregramadmin4 4 алап The 

bn АУ СНГ 1$ алғай күлін Оһ Нм Иш &urlaug 
TiO D^ № Nes Agh miradi shalo в 4 
м | y и dWecihr controls + many mo voe Жы praciócal bue nass ar In 
gomuar Gish dines А | neluda FEATURES. р ш $ . 
ur er mp Pase олай ale Priced 
ane GFE TOS, Per Sci 70 and 277 and "Uses papiriae 2116 зас 5 
Teaming, BS 105 * «5 о праны only 


* &-100Bus IEEE Siandard r-— 7" dnt 2018BA 450ns 2MHZ.......... Rag. $349.95 $279.95 
Ы ИЕ. алы: Е. *Phankoen lina чер $309 95 
Бенси) Ваги dor біті s Aüdreatabla In 4K Diac 201 BBB 300п5 ам HZ. CEE d OR RR E Reg. $369.95 - 


Denny Әмзе. "ак писи» ILU beh op aaa any 
i жа ыы In 4% snc raria 
E: E Чин ай «Meets IEEE proponen Б 100 aigna 2018BX Bare Board опіу................. "m 
| шап в 
d. Eme ea ei Қы беда "LED xsiticalars Гая board аисты 
) онық 


Seed йл мін ъч 
4 


Riz 
e 
| 


$ 


ырата". 
[ir 


z 


anid bank selaclion 
"FA 4 epasgy PC boda 
«5904104 иазар on ММ мсм. 
"51а Screen pl pari qumber 
"CUM їтї тд ғаны» and рагі des'gninor 


гис SoM 


Ys - i . — Га. - , Belson 
Sale Price НЫ on РАДЫ 
505. VERSAFLOPPY Il ae Pree 6325. 95 * 006 Dus Operating Sprem 


CENTRONICS SAVE $150.00 
730 Dot Matrix Printer 


pea € ple . = Сга Ын aae ely ile Mi et = 

«wey pepor по Sy31er * 7 x malrix è агас + migr 

ИРИ ЕН at 50 ips = high араны return approximatety 10 Ipa With On. Board RAM, PROM, CTC 
ipm with 80 ealumns рита е SA ipm with 20 columna printed * Эй character bullar + B 5.100 Bus Com patible 

{н магис = Centronics Color and tego Т 

FORMS HANDLING: Roll Pape Ва к 5 da. wiih Fin cora maximum dimension, 2.5 280 Central Processing Unit 

In wide wilh 38 n. cote minimum dimanater Fan Galt 9.0 in. 122.9 cm wide pin to pin 1024 Bytes of Random Access Memory 


9 5n rg4.1cn wide gerah Up to 3 ply paper with 2 cartons ога Thickneras nal Io fia- 
coed Old inchaal Gut Shoot: Maaimurn wiih 65 inches 8K Bytes of PROM using 2716 


RIBBON SYSTEM: Continuous ribbon 8/16 [ттт wida, 20 yards (16.3 malura} (ong, Parallel Input and Output Ports 
Моби» Loop allows printing on ыррен and kerar рой on allerata panssa Four Channel Counter/Timer (Z80-CTC] 


a Power оо Aesel Switch - -aRows dizaming of printer walneal Software Programmable Baud Rate Generator 
topping А и 


DATA INPUT; 7 or B bit Азел. рагачіел, TTL leveh win alrobe. Ackiowledga pulss li No Froni Panel Required for Operation 
dicatas [hal Cara was itari 


PHYSICAL DIMENSIONS: Waight jess Іліп 10 п Ng -Widih: 145 inchasr27 List Price Sale Price 


depth; Xy Hr in нет: 40 inchew/tigm ілетін exciustva of rati рари 505-586-100 2MHZ KIT.$295.00 $249.95 


halda 
SHIPPING WEIGHT: 14 Ei 


CEN-730-1 (Parallel Int). ........... LIST PRICE: $995.00 Wi SDS-SBC-200 4MHz KIT.$320.00 $289.95 


міза 


11ЛЯ АЧУПМУГ МІ АУ JISVHD 


РНОМ-100 


Programming Board 
lor PROM Developmeni 


NEW 


SD SYSTEMS’ PROM-100 I5 a versatile PROM pru 

- Жет arem mE ары "ue I Lyle ан рга ram- 

| E ming capability в board operates on the Industry 
VDB-8024 VIDEO DISPLAY BOARD standard 5-100 Bus. Support software verifies the 


With on-board 280 Microprocessor erasure of EPROM and verifies the loaded program. 


SD SYSTEMS’ PROM-100 offers a support-soltwara 
§-100 bus Compatible " Д ith It tlon | 780 STARTER KIT 
Full 80 Characters by 24 Lines Оізріе "UMS R MA manua. 
Characters Displayed by High Resolution 7 x 10 | • 5-7160 Bus КДА nie Ţ EPROM s: 2708, Intel A Complete Microcomputer On A Board 
Matrix 798, 2716, 2732 E di ng EN = 2516 280 CPU with 158 Instructions 
Composite or TTL Video Output ? + нек Sel in V EPROM ino. е On-Board Kayboard and Display 
Keyboard Power and Interface p Switch эеесноп о ype On-Board PROM Programmer for Single 


e 25 VDC Programming Pulsa Generated On Board 
Blinking, Underlining, Field Rverte, * Maximum Programming time: 16.384 Bits in копае City Siencard f int 


100 Seconds Kansas City Standard Cassette Iniartace 
ЕНІН сома. BRE mets “ Power Requirement: + BVDC at 300 ma. Simple Key Conlrollad Audio Casselte Load 


. : and Dump 

° 96 Unper m Lower Case Characters + 16 УОС atr 100 та, —18 МОС at 60 ma. Expansion Provision for Mounting Two 
ы асїа! Character 56 

* 32 Sp 
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ТТІ. compatible S-100 Connectors (Sockets Not Inéluded} 
Software Provides for Reading of Object Flle 

128 Additional User Programmable Characters Wire Wrap Area for Custom су 
(Optional) Шот 5005, ӨРІМ ог PROM and Programming Single Step through RAM or PROM 


into EPROM 
«ЖА Independent Ov Board RAM" Mamory Program Verification е Verification of Erasure for ES таркы ыда T 
‚ Glitch-Free Display Zero Insertion Force Socket 280 CPU Register and Change 
List Price Sale Price List Price Sale Price 2K Byte ZBUG Monitor in R 


8DS-VDB-8024 KIT.....$370.00 $329.95 | SpDS-PROM-100 KIT.$200.00 $175.00 | ; 15 8/ес of НАМ (Expandable lo 2K Bytes) 


А 4 Channel Hardware Counter/Timer (280-СТСО) 
==: Two BI-Directional 8-В VO Ports (280-Р10} 
PRIORITY _ONE ELECTRONICS - 800- Up to 5 Programmable Breakpoints 
1575 Roscoe ВА, 4 Sepoulveda. Ci h 44 Switch Selectable PROM or Monitor Restart 
Teo. Wig, uc, ил Come, koray Onfer, Уы a u б Funds ІҢ © tem Sarin wae: П" = Tack 423-5633 Vectored Interrupts provided by 280. CTC and 
Minimum arde ІШІК Prepaid L5 ar а gas ihan EPL includes 2% іртап ай |= 
СУЯ Exons Ln re Tus in ade. “ бітті ішінді jur анта ü ышы, ЕХСЕРТ Liat Price Sale Price 


MEL a era Ie —A Hs 505-280 STARTER KIT $340.00 $279.95 
phone orders welcome |213) 884-8171, {3091 423-5633 inquiries invtied. (213) 894-8171 Circle 216 on inquiry card. 


SEND $1.00 FOR 52 PAGE CATALOG 


VINEN 
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HOT LINE 


YOU NEEO CRISP, HIGH CONTRAST 
BLAQK-WHITE and УГУ COLOR 


54 CAPABILITIES FROM YOUR VIDEO 
MONITOR IF YOU WANT REALLY 
SUPER. COOKING IMAGES FROM 
YQUR COMPUTER": 


AS SPECIALISTS IN VIDEO 
IMAGING we think wa 
have the right monitor ar 
modulator for your system. 
Our product line includes 
2 popular ""Mitro-Verfer'' 


came 

tubca 

CATALOG UPON REQUEST. 

Dealers waicomed, Well established 
program with over 400 dealers, | 


(AS NT MAIN 


ATV Rasearch 13-8 БЯПАПНАҰ DAKOTA CITY, МЕ. 68731 


: 
) 


а” AAAA) 


Circle 217 on inquiry card. 


ТВ$-80 Model | and Il quality software 


DATA BASE MANAGER Му 569 
Үш can use d 10 танат а data base & produce reports тїй! any 
dm Oeting liie parameters 5 report formats on-line Features key 
tandom access 1251 mulli-key sort lieki anth. label m audi 109 
MOD-tI version with more than 50 enhancements $1 


ACCOUNTS RECEIVABLE ACCT- 559 
fine оу more droves Order entry calculates sales бах shipping amount Inr 
И multiple items Credit checking ани sales amalysis, invoices Slatemeals 
and reporls As opposed Io most other A/A ours can be used by doctors store 
manages eic МОО-И version $149 


WORD PROCESSOR Мм 39 МК Sig MODI 59 
Fust word processor specifically designed boa the YRS-BO That uses disk 
storage tor tex) Whitten in BAS. Но special hardware aed text limit Use lar 
heters masuals &reporls 32K version lealures upper flower case withoul 
hatdwate change and mullis mpul text files 


MAILING LIST advanced MAN У 559 
Fast sorl by any held Multiple labels and reports d-dupt selection code new 
Ap code ex! sceen inpol lye keyboard powerful report enter. №00-0 $99 


INVENTORY INV-V $99 
9 digit alphanumerie key іре fast key random access Reports include ін 
y gaun summary etc Calculate EO Q Powerful report writer MOD 


АН programs ate on-line interaclive. fandom access virtually bug tree 
documented aad delivered on disks МО0О-1 requires 32K DOS We challenge all 
soltware vendors lo atier low cost manuals 50 you can compare and avoid 
those т undocumented сп-тетогу programs Send 5510 a М00:| 
manual aad $10 for М00-11 


MOD-II proqiams are exlensively modified guaranteed! to run with 1 yeas 
newsletler 5 updates 10% eff for ordering more than | MOD-1 programs 


MICRO ARCHITECT 
96 Dothan St. Arlington. MA 02174 


Circle 219 on inquiry card. 


New from — 
Vantage Data Producis 


dii. са m 
Í 
550 Wes1200Souih БИН 
Sulte 8 | ё» 52. 
Provo,Utah 84601 
Aat 


(801) 377-6687 


Communications/Control CPU Card 
* CPU -Z-B0 1K RAM 
16 БИ interval timer and interrupt 
EPROM” 2708 standard (2718 optional) 


* Serial Communications-RS-232 Interface, 
UART Complete MODEM capability, 
programmable baud rales, etc. 


*Parallel МО - 16 bits in (TTL), 16 bits Ош (TTL) 


ePower - on and external reset 
“EPROM not included 


$195 assembled, tested, with warranty and 
documentation 


Immediate dalivery from stock! 
АП orders shipped prepaid 
MC, VISA, phone orders welcome 
Utah residents add 434/sales tax 


Circle 222 on inquiry card. 


Save More Than 80% 
North Star—Intertube 
Thinker Toys— Microtek 
The Smartest Gomputers at the Smartest Price 
Quad & Double Density 
List 
Horizon-1-32K-D Kit $1999 
Horizon-2-32K-D Kit 2399 
Assembled & Tested 2765 
Horlzon-2-32K Kit Quad 2799 
Assembled & Tested 3215 
Pascal for North Star on Disk 
Powerful North Star BASIC 
ZTEI PT 212 Computer 8 mHz 8000 
Thinker Toys Diacua/2D A&T 1149 
Duscus/2 + 2 1.2 Mogabytes AST 1840 
Measurement system memory 
A&T 4mHz 84 К 
Godbout Memory 
Intertube П Smart Terminal 
Microtek Printer 
Anadex Printer 998 i 
Florida Data Printer 800 CP8 4300 Call for pric 
Maryellen Word Processor Your Best Buy : 
Textwriter Ш 
Е2-80 Tutorial Learn Machine Language 
PDS For North Star Better Than CP/M 
Compiler for Horizon Becret Superfast Code 100 
10% Off Software Prices With Computers 
Verbatim the Bast Diskettes Box of 10 : 
Which Computers Are Best? Brochure. ... PREH 
North Star Documentation Refundable 
W/HRZ 
American Square domputers 
Klvett Dr * Jamestown МО 87252 


Circle 218 on Inquiry card. 


SHORT 50 FT. 
CASSETTES 


10 $0.75 
50 $0.65 


Premium tape and cassettes acclaimed 
by thousands of repeat order microcom- 
puter users. Price includes labels, cas- 
sette box and shipping in U.S.A. VISA 
and M/C orders accepted. California 
residents add sales tax. Phone (415) 
968-1604. 


MICROSETTE CO. 
475 Ellis Street 
Mt. View, СА 94043 


Сігсів 220 on inquiry card. 


OPTO ISOLATED 120 VAC 
SOLID STATE SWITCH 


sa INPUT 5 VOC 2 MA ITTL) 
s ISOLATION 1500 YDE 
«OUTPUT 6 А 120 VAC 720 W 
» SIZE 2x2 1 CHANNEL 
e SIZE 2х8 4 CHANNEL 
PRICE KIT TESTED UNIT 
1CH. $9.95 $12.50 
4CH. $34.95 $44.95 
ADD 6% SALES TAX IN CALI- 
FORNIA AND $1.00 SHIPPING 
& HANDLING FOR ORDERS 
LESS THAN $20. АОО 4% FOR 
VISA OR М.С. 

JOHN J. BELL 

Р.О. BOX 338 

REDWOOD CITY, СА 94064 
1415) 367-1137 


Circle 223 on Inquiry card. 


Texas Instrument 99-4 Computer 
T1810 Printer 
Centronic Printers: 
130-1 Parallel 
730-2 Serial 
779.1 Friction Feed 
779-2 Tractor Feed 
Comprint 912 Par 
912 Ser 
Anadex with Par & Serial [nterlace 
Commodore Business Machines: 
PET 2001-8K Computer 
PET 2001-16K 
PET 2001-32K 
PET 2022 Trac. Fed Printer 
PET 2023 Frig. Fed 
$75. Free Soltware wilh PET Machines 
Intertec Superbrain 
North Star Computer and Acc. 
'* Save $ Save $ *" 
Display Terminals: 
Interiube И 
Hazeltine 1400 
1410 
1500 
Immediate Delivery from Stock. 


Mulli-Business Compuler System 
28 Макрон Street 


Portland, Conn. 06480 
m (203) 342-2747 


Circle 324 on inquiry card. 


WANIMI 
mimiti 


S-100 Bus Compatible A/D 
Converter 
12 Bit Accuracy 
16 Channel! Analog Input 
Programmabie Gain Amplifier 
with Sample-and-Hold 
High Quality Commercial/ 
Industrial Construction 
2 and 4 Channel, 12 Bit D/A 
Boards also available. 


CALIFORNIA DATA 
CORPORATION 


| 3475 Old Conejo Road, Suite C10 
Newbury Pork, California 91320 
M805) 498-365! 


Circle 221 on inquiry card. 


SEARCHING THROUGH 
YOUR ENTIRE 


NORTH STAR 


\, BASIC PROGRAM LISTINGS. 

WITH OUR NEW “SCAN СОММАМО YOU CAN 
INSTANTLY DISPLAY OR PRINT — 

ALL LIMES THAT CONTAIN A SELECTED VARIABLE 


ALL OCCURRENCES OF GOSUB OR COTS 

TO A PARTICULAR LINE NUMBER 

ALL REFERERCES TO ANY LINE NUMBER 

ALL OCCURRENCES OF ANY CHARACTER, NUMBER, 


LINE NUMBER, GROUP OF CHARACTERS OR ANYTHING 
THAT 13 CONTAINED ІМ ANY BASIC LINE. 


Tht n пос ons of thow “funny pioqim wian i SASIC {1 па 
language addijion to BASIC that terrin completely wittun 


musciane 

NORTH STAR BASIC. (t will nat «Несі norma BASIC or DOS Иа 
tell fomting end can ім loaded separately Co ние with BASIC 
са tared along with BASIC т a сору of BASIC woth the "Scan" com 
mand Dort eot change memory avalible to BASIC Emy to unde 
Shand) ученое. 


€ Available (or version G as well as 14 digit basic 

€ State your version when ordering 

е Dealer inquiries invited 
РНОНЕ ORDERS ACCEPTED 


DADEA TODAY ONLY $2750 mom 


USE YOUR VISA OR MaSTERCHARGE CARO iCanrocmia азиз запах rant 
ШТ таты... BERE 
ELECTRONIC TECHNICIANS 


SOFTWARE SERVICES 
107? CASITAS PASS AD 
CARPINTERIA, СА 03012 


805-684-2541 


Circle 224 on inquiry card. 


O-DAY FREE TRIAL ecn 


$100 FREE ACCESSORIES Jp 
WITH 16K or 32K PET |” 


When you buy в 16K cr 32K РЕТ, apply $100 toward PET 
accessories, FREE! Just indicate on your order that you have 
reduced the cost of your sccessorigs бу $100. 


FREE Terminal Package with ВК PETs 


Lear Sieglers ADM-3A 


The АОМ-ЗА is Indusiry's favorite dumb 
terminal for some very smar reasons 


е 12 in. diagonal screen 
* Full or hait duplex operation at 11 selectable data 


dk. sape = 1920 easy-to-read characters in 24 1 80 tell 
EL y-to-read characters in 24 rows à ers 
AER As SAVE PET ACCESSORIES * Typewriter-slyle keyboard , 


» RS-232 C interface extension pon 
Commodore Dual Floppy Disk Drva ........ $1205 00 | * Direct cursor addressing 


Commodore Printer (Iriction feed) .......... ,. $849 00 
BK-Keyboard N....... ыла ЕҒЫ кайын жок e. 3785 Commodore Printer (lraclor feed} ...,........ $995.00 Our Low Sale Price $795 
TY6K-Keyboard Б.....................,.......... 4995 Second Cassetie-trom Соптптадотв,.......... $95.00 СотриМап has the following Lear Slegler products 
18K-Keyboard М.,,........................ . $995 Commodore РЕТ Service Kit ,,....., ...,... $30.00 ar чи for complete specs, options, & special 
Б Р А аньана зана аа далада йаша а ~ i ' рг е5: T 
am ам 4 ж 274 Яверег Telts when tape is laaded ......... э exu £24.95 ADM-31 « High resolution • Full ediling capabilities »90 
“Keyboard M .,... TE TT Pelunia- Play music trom PET ................ $29.95 | key keyboard. « All 128 ASCII characters. 
Video Buller- Attach another CRT ............ $2985]  ADM-31 SALE! $1,195 | Reg. Pigg 480 
т” Combo -Patunia and Video Bulfer.,.... ...... 549.85 ADM-42. The low-cost, semi-inlelligent video display 
ы қотара жалға пен on чуч. TNW ВІ-017. RS-232 printer Х-їасе (вве box below) $229 terminal that provides total flexibility of format, editing, 
— large keyboard with graphics symbols KIM 1 (A Singla Board Compuler interface & transmission. 2 pg. display expandable to 
гот Commodore) $179 00 8. Detachabla keyboard. 
SANYO MONITORS ЧАС, ADM-42 SALE! $1,595 Reg. Price $1,795 
SALE! -7— SALE! Susu 310 Ballistic Printer. Long-Lite, Exceptional Quality. 
TERMINAL Ко. SALE! $1995 Flag. Price $2,045 


9-inch 15-inch Ж 


$169 5279 ТРЕСТ МЫ В 4 ZENITH COLOR 


Partect for PET А APPLE Owners... and program cassette 


Sanyi ti o NRRME"-—L Em | ы A 
nyo Cassetle recorder ЕС, чө °ч! 3. c" ә A € VIDEO MONITOR 


p lerminal. Supports Lipper/ iy 
p apple | Гас cile, Rbouh Zenith's first color video display 
\ = T. Esca and al! control 

(o ea а И S designed specifically for compulers. 

е Й E Prus | Can be used wiih THE This 13-inch monitor is Zenith's first color video display 
A» o7 | SOURCE. You will need designed specifically lor computers, Features include 
2 $200 FREE ACCESSORIES ERR | 
m aulomatic color level, color processing and degaussing 
p биреп 5 ША Cable о do New 300 baud cium 

i B. mplete package i 
The new Apple | with Applesoh BASIC buill-rn! Енг ее теат китер 3 ауа! Orlginate/Answer : : 
nates ina need Гога $200 Firmware Card and includes : Acouslic Coupler nith Color Monitor $499.00 
new Autostart ROM for easy operstion. This combined illl ы БЕТТЕГІ Ze 
with the FREE accessories fram NCE could save you up WITH great 7 m 3 
to $400 оп а 48K Apple Il system! FREE PET WE VE GOT IT! 
15K Apple 1 Plus— $1195 (take $100 in tree accessories) SALE $1 79 dim, А Calculator, A System, 


PURCHASE M. 
Excellent Performance—Looks Great 


The TNW-2000 


32K Apple 1 Plus —$1345 (take $150 in free accessories) 


#2 
48K Apple tl Plus — $1495 (take $200 in free accessories) | А Whole New Standard. 


HEWLETT-PACKARD'S HP-41C. 


| Арр ІІ Accessories 


Genie Business TETEE жакан фаъ Ф вя финн фия 6 $625 i | 

ri 130 built-in functionse Alpha capability» 400 linas 
PANDA tres JEEP 5495 Bi-Directlonal RS-232 Serial interlace | expancdable up to P2000 ol program 
einge BASIC ROM Card... cesses o $200 M. intertace your PET to printers, modems. CRT ter- m ШАШ; oiim de e ж — 
VISCAS ..............2... ененнен neni 589 M minals, plotters, paper tape readers and punches —or = ра A omae d Ж ado 
Centres Printer Interface .................... . $225 Ш other computers. The TNW-2000 Serial Interface lets доо any we =t — s "ы % бына сі 
Disk and Сояғайег............................... $895 Ш you connect your PET to RS-232 serial devices. | PUMP 10 condiionals, 56 internal flags 
Parallel Printer Card ..,......................... 6160 Comes assembled and tested with cable to connect — ‘fic loop control, indirect addressing, local & 
Cammunicalians Сагбйі.,............ н EX $225 unil to an IEEE Standard ог Commodore PET me a : 
Hi-Speed Serial Card ........................... $195 М connecior. P · HP-41C Calc. $288 
Аы қай Мас al S Pe o 2200 TNW Bi.-Dir. RS-232 printer X-face .......... 5229 THE SYSTEM 


Memory Modules, Increase capacity to 319 regle- 
ters or 2,000 fines. $45. 

“Extra smart" Card Reader. Records programs 
& data onto blank mag-cards. $180. 

The Printer. Portable, quiet, thermal operation. 
Upper & lower case; plotting routines. $320. 
Application Modules ($45 es.) Standard Pac ROM, 
Statistics ROM, Math ROM, Financial Decisions 
ROM, Surveying AGM. 


Hazeltine HEATH 


Super Terminal Sale! The All-In-One Computer 


Dual 2-80 P * Bullt-In 102K FI Diak * 16K 
poe ien Peg. $1 069 түт.” НАМ >. 25 4.50 Саатты! Display 4 Uyari Lower 


SALE! $995 Case and ure Graphics «20 Character Keyboard "- 
— F 3 | me K d * 8 User-definable Keys * Two '" an 
PAPER TIGER 440SPE ulo-€ or Ч 


Aulo-Scribe Word Processing available = Can support 


The Graphics Printer s ........................ Ж lite a has the following quailty Hewlatt- 
WH h 32K C MN V AES. M. Packard scientilic and business calculators in slock. 
for Apple ii WHB9 wilh 4BK RAM inni TITEL 82588] Call for complete product info and specs: = 
Now you can print illustrations, block letters, charts, WH17 Second Disk Drive ....................... $550]  HP-3!E-Scientillc, $49.95 е НР-32Е-Адуалсесі scien- 
graphs. and more — all under software control And Duai-port Serial Intarlace ,,...,,................. $85 ОПО $66.85 е HP-3SE-Programmable sclentific, $79.95 
wilh the expanded butter. Ihe Paper Tiger can hold the OOS Operating System ...,............... ЛИН Пе E 
: Microsolt BASIC ..,................... E: „. $1004 Advanced financial, $108 


text from ал entire 24-line-by-B0-cclumn CRT screen. 


$1194.00 440 Reg. w/o graphics: $995 


| | SINCE 
0 Ш Du a r IMPORTANT ORDERING INFORMATION 
1971 All aoe Tir m “ы shipping and handling. Mass. residents add 5% sales (ax; Mich. 
DEPT ВУЗО, 270 THIRD ST., piam Uo T cauce 


- CAMBRIDGE, MA 021 42 Phones open from 8:30 a.m. lo 5:30 p.m, EST Mon.-Fri. е P.O.'s accepted from D&S rated 
companies — shipment contingent! upon receipt of signed purchase order + Sorry no С.О.О.а * 


To Order: 1 (800) 343 -5 504 All prices are subjec! lo change wlihoul notice + Most Нетз іп stock for Immedisie shipmeni — 


call for delivery quoiatlon » іп the Апе Arbor area? Our retall store із open 11:00 s.m. lo 7:00 p.m. 


CONTINUOUS MEMORY CALCULATORS 


Verg. РТО В ............-......:.-.....--/ $395 
HP-33C- $114.95. НР-34С-$144.95. HP-38C-$144.95 


ій Mass.: 1 (6 1 7) 49 1 -2700 Tues.-Fri., 10:00 a.m. to 5:00 pm. Saturdays (closed Sun. and Mon.) 


b Aee Member: тк ^. 
SS Computer Dealers М not satisfied, return your purchase with-in 10 days for full 
naem Association refund of purchase price! 
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LEADEH 


instruments Corp. 


Model 180-508 Model 180-515 


Model 180-507 


5 wu E... 


= 
20 MHz, DUAL TRACE 
м Add, subtract modes on CH-1 & 
CH-2 facilitate easy checkout for 
simultaneous pulses, signal levels. 
distortion & noise cancelling, 


20 MHz, TRIGGERED 

» Single trace, automatic trigger lor 
highly slable, bright display 

в {7 5nSec rise time, з TO0mV/cm 10 
20Vicm Vertical Sensitivity: 11 
sleps. 


Sensilivily 


Completely Portable, Battery Transistorized LCR Bridge 


Орегон ТУ Color Lew 


NTSC Color Bar 
Pattern жир 


чуч... Гэ ИШЕ 
"usd 
s 
Model LCG- 396 


+ Drone tid QU nator THwb Drill ponia oF 
Chi ory Amd rnin 


и. — — кар lal wei tm rene 
4red d 


è 30) Samm $ 52 


Shee 
амааваажаш; 


+ REF. IF. composite 
eoi. ағама сі varti i ӨРЕН LCG- 


e 397 


г cn сенатор ге pálinrns = — oe 
дааа апа i Dow paita 
* Зам райета t donna Та адм күйшөй іт оар о 
* zo s aqu = э Feature каги жі бы 1 range 
* 3e sco чении матриса. в Lene Factor scale ИЛ! 

Ibora арстан 44 


Before шысы buy, 
check our prices... 


Call TOLL FREE 
(800) 645-9518 


a In ¥ State call 45151 752-0050 


"on аи Serge онша соти каша aret alt 


ТБ SUC vM Tres ang E utor ТУ аа 


фен 19 CERT RUD Carpe 


Prodi dii apes MR MAP atg nil 
"МАТ САТУ vTR VER. bior and fiw 


OSCILLOSCOPE SEEE" 


DELAYED SWEEP, DUAL TRACE 
в Buhl in variable delay circuitry — 
1u Sec to 5 Sec. а бту Ом, Vertical 


COLOR BAR GENERATORS, BRIDGES, TESTERS. 


э Синага біт EN бапта pr Thé ыз Bun AC orania 


YOUR ONE STOP DISCOUNT СЕНТЕН 
Master Charge, Bank Americard, Visa, С.0.0.'5 accepted. 


‘We Will Beat Any Advertised Price" аа ыы 


WAMECO 


Model 180-5: 920 


PT E: 


Hz, 
FIXED DELAY, DUAL TRACE 


и Dual Irace, 30 MHz bandwidth, 
s Smem Vertical Sensitivity. 


The Automatic Киц 
Transistor 


Checker 
Model 
дыз өзе 
„iom ғ 43 
k^ vu "PET. "- КР, 
үле еі ТҮТІГІ 
[ESL ELI STET] ГЕ 5 , 
aL re)" 
alo al «ri v, 
ptu gne 
Lida Мес 
сосы мы 
‚ Зр and нана eur 
Sin ен, Фаг борға — бу лу 


pa D SUPPLY ОЕ g ISL E) 
5 м 
Farmingdale, Ta 7 шшш 
CODs, s shipping and 
insurance extra 


ALY. Stale residents add 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


INTRODUCTORY SPECIAL 


IOB-1 SERIAL/PARALLEL INTERFACE BOARD 
* TWO PARALLEL DATA PORTS PROGRAMMABLE USING AN 8255 WITH SEPARATE 


HANDSHAKING. 


* ONE SERIAL PORT USING AN 8251 WITH PROVISIONS FOR PARITY, STOP BIT AND 
CHARACTER LENGTH. BAUD RATES 110 TO 9600 BAUD. OUTPUTS RS232, TTL 


AND CURRENT LOOP. 


* KANSAS CITY STANDARD CASSETTE INTERFACE, 300 BAUD FOR USE WITH THE 


SERIAL INTERFACE. 


* STATUS MAY BE POLLING SOFTWARE OR VECTURED INTERRUPTS. 


KIT TO BE ANNOUNCED LATER. 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
2-80 CPU BOARD WITH RAM, ROM AND PROGRAMMABLE VECTOR INTERRUPTS. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 


AT YOUR LOCAL DEALER 


MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 


= 
[LWINC ine. WAMECO INC. 111 GLENN WAY *8, BELMONT, CA 94002 (415) 592-6141 


J60 BYTE March 1980 
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(Printer not pictured) 


— А complete computer package, easy to install, easy to maintain 
— Practical to operate; designed for the businessman/woman 
(even for non-computer specialists) 
— Upwards expandable (built-in flexibility & updating) 
— Desk-top (rack mount available) 


иа Options: 
Specifications: — Can use many available software packages RE 


— 7-80 CPU —Expandable for multi-user functions | | — Double sided Disk 


(4 MH2) with | | Drives 
2510+ 3PIO | — Structured Systems 


— $-100 Compatible % Қ Software 
ы я t E TM 
= 8" Floppy Disk PRAGMATIX- 100 | — 220 V/50 Hz available 
rives 1 F 


— Single/Double Density \ Ж — Dealer Inquiries Invited 
Disk Controller А — Quantity pricing available 
— 80 x 24 Terminal with | 
editing capabilities plus 
second page memory : $6995.00 — Terminal with special function 
— 132 Column DOT Matrix and line insert/delete keys 


printer | 
— Compiler Business Basic [C | — 8 channel 510 with real time clock 


Assembled and Tested — Call for exact p&d on options 


Basic 2 — version 2.04] | | and interrupt control 


— Powerful OS-1 Operating System | — Autotype — powerful word processor 


(uses any CP/M or Cromenco pro- | — Qume S/5 45 RO Printer with Tractor 


gram) | Feed 
— All necessary cabling and documenta- | — 10 & 20 MBY Removable Hard Disk, 


tion У: DMA Controller & Custom Cabinetry 
— Osborne software package: general ledger, | available 


accounts payable/receivable and payroll | — CP/M is a registered trademark of Digital 
Research 


[n California: 415-321-5601 E lectrolabs Worldwide: 


Outside Ca.: 800-227-8266 POB 6721, Stanford, Ca. 94305 TLX: 345567 Electrolabs PLA 
Circle 229 on inquiry card. 


TRS-&0) users 


Learn FORTH 


FORTH is s structured high level language that 
deumativally cuts program development time You 
сал expand the FORTH language by defining new 
operatum and data types. FORTH programs. anc 
compiled to reduce телику space and speed eac- 
tiun. 


tiny FORTH в a complete version of the powerful 
FORTH language tailored to the TRS-K0. The 
tinyFORTH system includes FORTH, a text edítor, 
an assembler, ред. ang cassette ИО. 


Learn FORTH оп your own computer The 
Bnyl-ORTH. user's. топиш contains hundreds. of 
examples to teach you FORTH in a hunds-on sty be 


tiny FORTH тос 16) кесі IL TRS-N- 
Cussette and [ull documentation $9.95 
Ducunentatononly .., . . ., . $ 998 


All orders ше fully gusruntced And $1.50 for 
рамаре and handling Onder with chech. попсу 
onder, Visa, orc Мамегсһагие 


Write fora FREE booklet describing FORTH 


The Software Farm 


Box 2304 Dept. A-20 Resion, VA 22090 


Circle 230 on inquiry card. 


DISCOUNT PRICES 


NORTH STAR 
APPLE 1I 
POLYMORPHIC 
INTERACT 
HAZELTINE 
SOROC 
CENTRONICS 
MICROTEK 
INTERTUBE 
& Others 


Call for Prices 
(301) 694-8884 


FREDERICK COMPUTER 


PRODUCTS 


Municipal Airport 
Frederick, MD. 21701 


Circle 233 on inquiry card. 


6800 DEVELOPMENT PAC II 
è 6800 MICRO COMPUTER 

s 48K RAM 

» EROM PROGRAMMER 

* RS-232 INTERFACE 

* CASSETTE INTERFACE 

* MONITOR DEBUG ROM 

• EDITOR/ASSEMBLER 

ФАК INDUSTRIAL BASIC 

* RACK, BACK PLANE, SUPPLY 
• $1895 


МАД WINTEK | Corp. 


317-742-8428 
801 South St., Lafayette, IN 47904 


Circle 236 on inquiry card. 


12" BLACK & WHITE 
LOW COST VIDEO 
TERMINAL 
$149.00 LIST 


Add $5 far shipping and handling 
Texas residents вай 5% sales tax. 
Umm 


мы = 


One year 
limited warranty 


+ ideal lor home, personal and butiness іплетілғт Systems; 
surveillance monitors е 12" diagonal sidera monis а Com. 
posie video inja * Compatibie with many computer 
systema 9 Soli җае chreuliry for s stable С sharp pic 
ture è Video bandwidin —12 МН: #3 DB « input im- 
pedance—75 Ohms 4 Resolution. — 650 lines Minimum IN 
Central 80% of CRT; 550 Lincs Minimum beyond cenural 80% 
ol CRT re] EIA RS.375 * Dimensicra —11,375^ high: 16.250" 
wide, 11.250" deep — (exclude vidro Юри сот 
песо!) е Weighi-- 5.5 KG а Ibs} net 
Use Master Charge/Visb or send money order. 


Micro Products Unlimited 
Р.О. Box 1525, Arlington, TX 76010 
817/461.8043 

Dealer inquiries welcome 


Сігсін 231 on Inquiry card. 


GET Paid 


for usin your 


отршег = 


FUN! Easy ES 


RUSH COUPON FOR 
FREE = 


GREP БрАВЕТІМЕ 


Sand today to — DAR-B3 ! 
3110 Fulton Ave, Sacramento CA 95821 


Circle 234 on Inquiry card. 


5-00 ig à 5-8 y— 3 of Tandy Corp 


TRS-80 ок 


$ UPERMAP 


LEVEL Ц ROM DOCUMENTATION 


var utilize the Level 11 machina code 
m іл your émpamhiy ian маце pros fogream, You 
don't nesd tg waste manheürs in deciphering ROR if 
you have SUPERHMAP, Juse transfer tha сөлафаза and 
abd explanations іп — BUPERMAK Lc your ÓGisaugamhisd 
lieking OK LEVEL 11 MOM, — EUPERMAÁP uart жого khan 
а thousand linea to documenti 


Enktializatioan Command воде encoder 

¥idwo Display BASIC Ero d 

pet | az "List" 

Arirhmetia $/0 Editer 

Сазитеца 1/9 RoBerved RAM wiago 
BA£IC commands and functions 


“Тагаспв who ato intersated іп knowing more 
about tha organization of іһі MOM arg encouraged 
to conmule this book lor farther баба,“ 

mrt 5. Кома, Jr., Ph.l,, Editor Гуларлегияісв. 


Bend check Gt macy order ar “т ot 
PULLER JOPTHARE "| 1] 95 


610 E. 5prinodal а ани 
Grand Prairie, Tx Tasi СЕНІМІ саз: Ожау 


Не Add 61,00 for Fiset clausa postage if demitwd. 
Foreign ardere add $2.05 far àlrpail tago. 
Такав ссвійалея add $.95 for mtake tàlas tar, 
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H3 OWNERS! 


Now you too can have graphic сара- 
bilities similar to those of the TRS-80Q 
with GRAFIX. No modification to ex- 
isting circuit boards і5 required. 
GRAFIX simply plugs into existing IC 
sockets. 

Comes with complete instructions. 
Full 6 month warranty. 


Kit $59.95 
Assembled and tested $69.95 


Northwest Computer 
Services, Inc. 


8503 N.E. 30th Avenue 
Vancouver, WA 98665 


Circle 232 on inquiry card. 


S-100 
4-Channel Serial 
Interface 


Economical interface flexibility for the 

advanced amateur or small business 

computerist 

в Industry standard 154 UARTS 

2 8 reversible status and data ports 

= Optically isolated current loop operation 

= Independent channel operation — 
RS-232, 20тА or БОтА current loop 

# On-board crystal time base 

а One year delect and workmanship 
warranty 

#249" Pius $1 50 postage and handing m the U.S 


THETA LABS INC 


130911 Dennis Симе г Suite 405 Оайак. Texas 75229 


(214) 241-1090 
Dealer Inquiries Welcome 
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COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH 


BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads are 
only 10* per word and are indexed for 
easy and fast location. Subscriptlon: 
$10 a year/12 issues. Bank cards ac- 
cepted. Money back guarantee. 


COMPUTER SHOPPER 
P.O. Box F-14 
Titusville, FL 32780 
(305) 269-3211 


Circle 238 on inquiry card. 


When the people 
behind the products count! 


ComputerCity 


A 
17 


For 


(Formerly the CPU Shop) i" 


Altos • Apple * ATARI • SUPERBRAIN • SOROC 
TRS-80* Model • NEC • MPI* CENTRONICS «IDS «TI 
LEEDEX 


INSEQ-80 —Professional file access (ISAM) for the 
TRS-80* microcomputer! 


ComputerCity Sampler 
Disk Drives 


When you're ready to add disk storage to your ТК5-80”, we're here to help. 
Our CCI-100" and -200" drives offer more capacity than Radio Shack 35-Track (85K Bytes) drives. These drives 
are fully assembled, tested and ready to plug-in the moment you receive them. They can be intermixed with each 
other and Radio Shack drives on the same cable. 90 day warranty. 


CCI-100" 40 Track (102K Bytes) $399.00 ССІ-200" 77 Track (197K Bytes) $675.00 


Printers 
Letter Quality High Speed Printer 
NEC Spinwriter: in- sm 
cludes TRS-80" inter- 
face software, quick 
change print fonts, 55 | 
CPS, bidirectional, 
high resolution plot- ^ 
ting, graphing, pro- 
portional spacing and 
tractor feed assembly. 90 day warranty $2979.00 
Also: Centronics, Paper Tiger, НІ Plot Digital Plotter 
16K Memory Up-grade Kits 
Fast and ultrareliable 599.00 
DISK OPERATING SYSTEMS 
NEWDOS by Apparat* $49.95 
NEWDOS "PLUS" by Apparat* $110.00 


division of CPU Industries, Inc. 
5 Мат Street, Dept B-3 Charlestown, MA 02129 


Hours: 10AM -6PM (EST) Mon.-Fri. (Sat. till 5) 


detailed information, call 617/242-3350 


Massachusetts residents add 5% Sales Tax 
TM CCI-100 6-200 are ComputerCity Inc. trademarka 


"TRS-BO Is a trademark of Radio Өңдей, a Tandy Corporation tReduifes Radio Shack TRSDOS* 


Prices subject to Change without notice 


Circle 240 on inquiry card. 


DISKETTE TRS-80* 
BUSINESS SOFTWARE BY SBSG 


Free enhancements and upgrades to registered 
owners for the cost of media and mailing. 30 day free 
telephone support. User reference on request. 

Fully interactive Accounting Package: General Ledger, 
Accounts Payable, Accounts Receivable and Payroll. 
Report generating. 

Complete Package (requires 3 or 4 drives) $475.00 
Individual Modules (requires 2 or 3 drives) $125.00 

inventory Il: (requires 2 ог 3 drives) $ 99.00 

Mailing List Name б Address Il 
(requires 2 drives) $129.00 

Intelligent Terminal System ST-80 Ill: $150.00 

The Electric Pencil from Michael Shrayer 9150.00 

File Management System: $ 49.00 

Systems Integration Test $29.95 

The Source 5100.00 


TO ORDER CALL TOLL FREE 1-800-343-6522 


Massachusetts residents call 617/242-3350 


Retail Store Locations: 


175 Main Street, Charlestown, MA 

K Mart Plaza, Manchester, NH 

50 Worcester Road(Rt.9), Framingham, MA 
165 Angell Street, Providence, КІ 


Visa and Master Charge accepted 
Franchise and dealer inquiries invited 
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45. 


amm] CALIFORNIA COMPUTER SYSTEMS 


16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard for hank addressing 2114's. 
PCBD .......8 26.95 КИ 450 NSEC ...$249.95 


РТ-1 PROTO BOARD. Over 2,600 holes 4" regula- 
tors. А) 5-100 buss functions labeled, gold fingers. 
PCBD "- ...$25.95 


PT-2 PROTO BOARD. Similar to PT-1 mend set- 
up Іс handie solder (ай sockets. PCBD = ...$25.95 


CCS MAIN FRAME. Kit (S-100) 
APPLE EXTENDER. КИ ............................ $22.95 


APPLE IEEE INSTRUMENTATION ради E 
KIT 7490. Kil... eM - 275.00 


7 Шаани кенені FOR APPLE теңің 
= 350.00 


(“дәдезда 4ғ-. $3499" HP A quet TR mem 


візтійрелей [ELLE E d РКИ FTN нее rm 


dum "ASYNCHRONOUS SERIAL INTERFACE 
7710A. Kit emer 250,06 
APPLE рта» SERIAL INTERFACE 
7712A. M. ED CE. 
ALL WEN CCS PRODUCTS AVAILABLE 


77 


PBA 2708 & 2716 Programming Board with pro- 
visions for 4K or 8К EPROM. No mn supplies 
raquira iextool sockels. Kit . :n"""-—-———::- 


CB-1A B080 Processor база әк of PROM 256 
BYTE RAM power on/rest Vecior ane Parallel 
port with status. Kit ....$129.85 РСВО ........$30.95 


VB-3 80x55 SDD BOARD. 
Graphic included . 


10-4 Two serial мо рогіз with futl handshaking 
20/60 ma current loop: Two parallel 1/О ke 
ҚИ, а „$130.00 PCBD .......... $26.95 


VB-1B 64 x x16 — board, upper lower case Greek 
composita and parallel video with soflware, 5-100. 


Ode qnn р ач sete ИНЬ ei. 94 nat dans 


ааваа тте mr) de офа п є тар m шты тт er d TBD 


[WINEC/ nec. МАМЕСО INC. 


FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5” & 8” drives up to 8 drives, 
on board PROM with power boot up, will operate 
with СРМ“ (not included). PCBD 
FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. PCBD .. $47.50 
MEM-1A ВК х8 fully buffered, $-100. uses 2102 
type rama. РӨВО ............ seen ә ...825,95 
QM-12 MOTHER BOARD. 13 slot, terminated, S-100 
board only ......... — йі T i-a 524.95 
CPU-1 8080A Processor board S-100 with 8 level 
vector interrupt. PCBD  .... — 
RTC-1 Realtime clock board. Two Independent In- 
terrupts. Software programmable. PCBD $23.95 
EPM-1 1702A 4K Eprom сага. PCBD .... ..$25.95 
EPM-2 2708/2716 16K/32K EPROM CARD. 
POBD .......... .$25.95 
QM-9 MOTHER BOARD. Short Version ol QM-12. 
9 Slots. PCBD ......... —— ——E à 
MEM-2 16K x8 Fully Buffered 2114 Board 
PERDA сеннен ысы» — end ED. DÀ 
PTB-1 POWER SUPPLY AND TERMINATOR BOARD 
PHEB ....:....... NEL Lus vei О НН. 
8080A  ....... $9.95 2708 қ 
8212 ................. 2.49 2114 (450 NS) low pwr 5.99 
8214 ............... 4.49 2114 (200 NS) low pwr 6.99 
— 3.49 2102A-4L .......... — 1.20 


"^ edad raped 


> Бру uA 


MAR. SPECIAL SALE 
ON PREPAID ORDERS 


(Charge cards not included on Ihis offer} 
108-1 SERIAL/ PARALLEL INTERFACE BOARD. 
Twe parallel ports 8255, one serial port 8251, 
one Kansas City standard cassette. 
PCBD (Introductory) ....—uee .. 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS #7 16K ram 
with 1.2114 450 NSEC .........— oso 
MEM-2 with MIKOS #13 18K ram 
with 12114 250 NSEC ............................ 
MEM-1 with MIKOS *1 450 NSEC BK 
RAM 8119.85 
CPU-1 with MIKOS *2 8080A CPU ........$ 94.95 
QM-12 with MIKOS 24 13 slot mother 
ee ее оао оленей NE 
ЯТС-1 with MIKOS 25 real time clock. ...5 54.95 
EMP-1 with MIKOS 210 4K 1702 less 
EPROMS $e PRA fA PNRTARA 4 — Hw еҙ 49.95 
EPM-2 with MIKOS *11 16-32K EPROMS 
ligas EPROMS eee rernm nnm v 
QM-9 with MIKOS 412 9 slot mother 
board epo ES 79.95 
FPB-1 with MIKOS 214 all parts 
for front panel ........... ener $194 96 
MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED 


FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK- 
ETS INCLUDED. 


525.85 


..$249.95 


..$279.95 


ace n heroASRÓ RAE CBU а реве атадан жатаат T 4124 


VISA ог MASTERCHARGE. Send actount number, interbank пит. 
ber, expiration dala and sign your order. Approx. postage will 
be added. Check or money order will be sent post paid on U.S, 
И you are nol s cegular customer, please use charge, cashier's 


check or postal money order. Diherwise there will te а two 
week delay (or checks to clear. СМИ. residents add 696 tar, 
Money back 30-day guarantee, We cannat accep] relurned JC's 
thal have bean soldered to. Prices subject to change withaul 
notice, $10 minimum ordear. $1.50 servica charga on arders 
less than $10.00. 


Kil T 5125.00 PCBD .......... ...526.95 
СВ-2 280 CPU BOARD. Kil .... ----$185.95 
МО APPLE SERIAL/PARALLEL . ...............$158.95 


ALL OTHER SSM PRODUCTS AVAILABLE 


(415) 592-1800 


P.O. Box 424 * San Carlos, California 94070 


Please send for ІС, Xistor and Computer parts list 


CAADS IDIDOE CLAMPEDI cue DIP SOCKETS 


В РИМ дт 24 PIN уа 
14 PIN 20 28 PN ab 
16 FIN 72 ЗО PIN 6? 
ІЗ PIN ,25 


SANKEN AUDIO POW 
5: 10109 G IO WW ATTS 
$i 1020 G 20 WATTS 
S 1050 G 5Q WATTS 


TANTULUM CAPACITORS 


J22UF 35v 5/$1.00 G8UF 35v 4/51.00 
TUF 35y 5/51 00 ТОМЕ 10v — $ 25 
GSUF 35v 5/41 00 22UF 25v %40 
1UF 36v 5/$1.00 ISUF 15у 3/$1.00 
22UF 20v 5751.00  3O0UF бу Б/51(0 
3.3UF 20V 481.00 !OQUF 15v 5270 
4JUF 16v 5/$1,00 ‘SUF 15у $ 95 
58 UF 15% 


PRINTED CIRCUIT BOARD 


"х Б” DOUBLE SIDED EPOXY 
BOARD 1/16" thick 
$ 60 es 


EPOXY glass vector board 
1/15" thick with 1/10" spacing 


TRANSISTOR SPECIALS 


2N6233-NPN SWITCHING POWER . $1.95 


5/52 60 MAF-8004 a CB RF Transistor NPN , 2 = 


61 45 

243137 ЫРЫ 5: RF 

213919 NPN Si TO-3 АЕ 

2N1420 NPN Si TOS ... 
2М3767 NPN Si TO-86. . . . 
2N2222 NPN Si ТО-18 

243055 NPN Si TO-3 ., 

2N3904 NPN Бі TO-82. , . 
2N3906 РЫР Бі TO-92 "ъз “к 
245296 NPN Si TO-220 .... L] 
286108 PNP Si ТО-220 ..,...,. 
2N3838 PNP Si TO.S 


Continental Specialties 
countar. #2001 ін: — 100KHzrI 
100 Mii counter Function Genarator, 
or DC input. — $129.00 | gne, square А triangle 

output. — $159.00. 


ТҮГІТІСІТІІ 


am. жі ші. 


7 WATT LD-65 LASER DIODE ІН $895 


25 walt Inira Red Pulse (50 2006 едом. ) 
Lase: Diogo iSpec sneer included) $24.95 


MINIATURE MULTI TURN TRIM POTS 
100, 2K, 5K, 10K, 20K, 1Mag, $.75 

wach 3/3 

IN 3870 P FET 

2N 5457 N FET 

2N2846 UJT 

ЕЯ 300 TRIGGER DIODES 

эм 602H PROG UJI 


FP 100 PHOTO TRANS ы 5.50 
RED, YELLOW, GREEN 
1.00 


LARGE LEO’s.2"...,....8/% 
RED/GAEEN BIPOLAR LÉD's.2" . ..96 
ТІ1-118 OPTO-ISOLATOR . .. 3.75 
— oTov MCT-8 OPTO ISOLATOR . 


, 5 80 
T! f 100 бтм RAM 1 WATT ZENERS: 33, 4.2. . 6.3. 68, 9.1, 
ұғына да ETAT кам 10, 12, 15, 18, o 22v . 6/$1.00 


"TTE ET 4 mu I TOM 


vum тут) на aci 

ше HET 12 341] 5 м3 
тутпа а! arai ы 
HibtnbmAÉ ELM UP 
пим» Л pn qu 

Pere күлім шері 040 

ип өз ПРЫ ый ғы 

ов рр ик ра ыган ай ІК 
тиынға ыл FADE ® м зр 
31H eti ri хе. 
THE € е6 

ми іно nl 

инаг ќа к ите 

наас 

р, 4 


LM201 — PB 
LM3O1/748 - --,25 


ЗУБЫ унии 


Г ЕШ А 
COwrinti 


РТ мазағы.) 
MC S9! LA Pee Стати» qua (U РЬ 
Vertin 10 pric ОМ 


= 
- 


(г522225%У88882%%8058528525255 


эм тона атс 
тізі рая TTAUC 


— Recilliers 
PAY JA 12A ШЕ 31254 24 
100 Oc t4 35 90 3 70 


жа а; 29 42 130 42% CES 
409 09 65 150 


DAC-0BBC — В bit DAC — 
B" DISKETTES — HARD SECTOR, 
$1.75, 10/816.00 


CAYSTALS 82,48 aa, BRON CABLE 
2000 мна 6.144 мн: | PLAT ICONGR CODED) 


4.000 МН: 8.000 МНЕ Р... арлар (ып 
187 МН: 10.000 МН: 55019. Ed toe 
§.000 МЫ: 20.000 МН: 50 соға. : 90/per foot, 
h. OCC L| 


Мооо-оәт- C Qro US QU лм КӘ ки шы жы аал 
OwvcODOOOOPCOODODUVODODSI4 vd 


МТТ 


SAD 1074 a 


EDI 
Brigade’ shift register 14 pin headers 3/$1.00 
4 ы ` 16 pin headers $.40 са 


CLOCK CHIPS 


UNIVERSAL 4KxB MEMORY BOARD KIT 


$69. 
12-2302-1 fully buffared, 1G address tines, o^ 
board decoding tor any 4 of 64 Pages, standard 
АА pin tuse, may ba used with F-B A КІМ 
SILICON SOLAR CELLS 
4" diamater ,AV at 3 AMP «5-5 ве 


LED READOUTS 
FCS 8024 4 aigt DL-707 C A, 
C C B" dnpisr $598 DL 747? C A 
FMD503CC 5" = HPI400 


= B" 
UICE немес. 
Tema; FOR Cambridge, Mass 
Send Check or Money Order 
Include Postage. Morimum 
Telephone, C.O.D Purchaza 
Очаг or Charge 520.00. 
Minimum Mai Order 55.00 


MMS387AA. 
R5232 ОВ 25Р make №1001 _,, 
CONNECTORS 08 255 етае ens 316 
NO 30 wIHE WRAP WIRE SINGLE 

REGULATORS STRAND 100° $1.40 

.5 5.25 мок. LEO *rnNEATURE ТГ Е SWITCHES ECTS 
МТА 106 5PDT wu LT E M 
ыттал 206 ОРОТ ші жшт 
MTA 208 P ОРОТ CENTER OFF AU BH AE AL 


17 
MSD 206 Р-ОРОТ CENTER OFF am) d TEIE 
LEVER SWITCH % 3. ыл 200 Ге | ам 


SOLID STATE SALES 


Р.О. BOX 748 
SOMERVILLE, MASS. 02143 TEL. (617) 547-7053 


323K -5V 3A. 
308K ца 1 194 t "s 


(3 
CA $1: 15. 18 or 24У5 1.30 
cc 8 


5, 12, — 79MG $1.35 


Sent 254 los aut catalog featuring 
Tranaslars and Ractiiars 
145 Hampshire SL, Cambridge, Mass, 


WE SHIP OVER 95% 
OF OUR ORDERS THE 
DAY WE RECEIVE THEM 
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DIGITAL RESEARCH COMPUTERS 


(214) 494-1505 


16K EPROM CARD-S 100 BUSS 


KIT 


FIRST TIME OFFERED! 
BLANK PC BOARD - $28 


USES 2708's! 


Thousands of personal and business systems around the world 
use this board with complete satisfaction. Puts 16K of software 
on lineat ALL TIMES! Kit featuresa top quality soldermasked and 
silk-screened PC board and first run parts and sockets. Any 
number of EPROM locations may be disabled to avoid any 
memory conflicts. Fully buffered and has WAIT STATE 
capabilities. 


: ASSEMBLED 
OUR 450 NS 2708'S 
ARE $8.95 EA. WITH AND FULLY TESTED 
PLE ADD $25 


— BÓ 


16K STATIC RAM KIT-S 100 BUSS 


PRICE CUT! 


KIT FEATURES 
1 Addressable as jour separate 4K Blocks 
2 ON BOARO BANK SELECT circultry, (Cro- 


memco Slandard') Aliows up to 512K on line! BLANK PC BOARD W/DATA-$33 
5 Uses 2114 (450NS) 4K Static R 
4 ON BOARD SELECTABLE WAIT STATES. LOW PROFILE SOCKET SET-$12 
5. Doubie sided PC Board. with solde k and ' қ 
Silk Pac layout Gold ии кинь SUPPORT IC'S & CAPS-$19.95 
6 All address and data lines fully buffered ASSEMBLED & TESTED-ADD $30 
Т Kit includes ALL paris and sockels. 
B PHANTOM is jumpered Іс PIN 67 
9 LOW POWER' under 2 5 amps TYPICAL from [OUR #1 SELLING 
iha +8 Volt Buss 
10 Blank PC Board can be populated as any RAM BOARD! 
іті іріп of 4K 
PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! 
FACTORY CLOSE OUT - SPECIAL PURCHASE! 
FI6KRA 
16K S-100 Dynamic Ram Board 
$149-95 Sold Out 
We purchased the remaining inventory of PT's popular 16K Ram 
Board when they recently closed their plant Don't miss the boat! 
These are brand new, fully tested, ASSEMBLED and ready to go. 
All are soid with our standard 90 day limited warranty!! 
Orig. $429 each! 72 Page Full Manual, Included Free! 
2-80 PROGRAMMING MANUAL 
By MOSTEK, or ZILOG. The most detailed explanation ever on the 
working of the 2-80 CPU CHIPS. At least one full page on each of the 158 
2-80 instructions. A must reference manual for any user of the 2-80. 300 
pages $12.95 
LE! LOW POWER - 250NS 8 FOR 
SA 2114 RAM SALE! $55 
4K STATIC RAM'S. MAJOR BRAND. NEW PARTS 
These are the mos! sought alter 2114's, LOW POWER and 250NS FAST 
SPECIAL SALE: $75" ea, or 8 For $55 
Digital Research Computers 
(OF TEXAS) 
Р.О. BOX 401565 е GARLAND, TEXAS 75040 * (214) 494-1505 


8K LOW POWER RAM KIT-S 100 BUSS 


КӨРЕ pRICE 
Pur hm зач ae сит 
"45 ЕТТЕ ст AE ABT 
ESL о XE INC AL ee 
AGE ЗІ 7, 2 Fe HOME $ 
жедел rnm EP aro ТСИ 1 1 950 
pee beeen ар een eat KIT 
Шет ЖЕР" eA yi 
x 21L02 


(450 NS RAMS!) 


Thousands of computer systems rely on this rugged, work horse. 
RAM board Designed for error-free, NO HASSLE, systems use 


Biank PC Board w/Documentation 
ASSEMBLED AND FULLY 
BURNED IN ADD $30 


$29.95 
Low Profile Socket Set 13.50 
ALL ASSEMBLED BOARDS 
ARE TESTED AT 4MHZ. 


Support IC's (TTL & Regulators! 
$9.75 


Bypass CAP's (Disc 8 Tantalums| 


FULLY STATIC 
AT DYNAMIC 


PRICES 


FOR SWTPC 
6800 BUSS! 


H- ань т 


(эч 94 тәте еу ama sony I кричи ne 


—, 


KIT FEATURES 

1 Addressable or 16K Boundaries 

2 Uses 2114 Static Ram 

3 Runs at Full Speed 

4 Double sided PC Board Solder mask 
and silk screened layout Gold fingers 

5 Ai! Parts and Sockels inc tuded 


ASSEMBLED AND 
TESTED - $30 $ Low Powe: Under 1 5 Amps Typical 


BLANK PC BOARD—$26 COMPLETE SOCKET SET—$12 
SUPPORT IC'S AND CAPS—$19.95 


S-100 Z80 CPU CARD 
OEM's pen АЕР — 


WIRED! 
NOT A KIT! 


ASSEMBLED AND TESTED! READY TO USE! Over 3 years of design | 
efforts were required to produce a TRUE S-100 Z80 CPU al a genuinely 


bargain price! BRAND NEW! 


FEATURES 
ж Generales MWRITE so по bont panel required 


* 2 or 4 MHZ Operation 
ж Jump on reset capability w BOBO Signals emulated Ісі 5-100 co mpalability 


Ж Top Quality РСВ Silk Screened Sotder Masked Gnid Plated Contact Fingers 


NEW! G.I. COMPUTER SOUND CHIP 

AY 23-8910. As featured in July. 1979 BYTE! A fantastically powerful Sound 
& Music Generator. Perfect for use with any 8 Bit Microprocessor 
Contains: З Tone Channels, Noise Generator, 3 Channels of Amplitude 
Control. 16 Bit Envelope Period Control. 2-8 But Parallel /O 3 Dia A 
Converters, plus much more! All in one 40 Pin DIP Super easy tointerface 
to the S-100 or other busses 

SPECIAL OFFER: $14.95 each Add 53 for 64 page Data Manual 


TERMS: Add $1.00 postage we pay balance Orders under 515 add 756 

handing No C О D We accept Visa and MasterCharge Tex Res add 5% 
Tax Foreign orders (except Canada! add 20% РАН 90 Day Money Back 
Guarantee on all tems 


NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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| Up to $170 in merchandise with purchase PEU TEES ы. 
FR E E 2 | | i size grap ісе keyboard S 995 $13 
| a of one of following РЕТ-СВМ items PET 168 16K ІШІ size business keyboard 5 995 $130 


n әкені. PET 32N 32K full size qraphics keyboard $1295 9170 


/ ae 7! EE | BETSI PET to 5-100 Interface ... 119.00 РЕТ 32B 32K lul) size business keyboard $1295 $170 
і PET Conneciors-Parallet or IEEE 1.95 PET ВМ 8K Іші size graphics keyboard $ 795 $100 
Cassette Рой 1.45 PET 2040 DUAL DISK DRIVE-343,000 bytes $1295 8170 
Axiom ЕХ-801 PET Printer(withgraphics)$ 475.00 Hands on Basic with a РЕТ 9.45 PET 2022 Tractor Feed Printer $ 795 $100 
Ажот ЕХ-820 РЕТ Pioiter TR ... $ 74900 Programming the 6502 (Zaks) 9.45 РЕТ 2023 Pressure Feed Printer с 695 $ 70 
Anderson Jacobson 841 Selectric . $1015.00 6502 Applications Book (Zaks) 10 45 
Leedex Video 100 12" Monitor . .. $ 119.00 6500 Manuals (MOS Technology) 6.50 е ыен : ке dia 
HeathWH19Terminal((actoryasm.) . $ 770.00 Programming a Microcomputer 6502 B.45 
Heath WH14 Printer (factory asm.) $ 735.00 6502 Assembly Language *Amount of Free Merchandise with Purchase 
IEEE-RS 232 PrinterAdaptorferPET % 88.00 {Osborne} NEW! 8.10 of PET-CBM Item. 


£n £^ €» 4n щл un € Ow t 


| T 2 
KIM-1 $159 {ада $30 lor power supply; SYM-1 5209 А! Book and Software Prices are Discounted | 2716 EPROM (5 voll; NH = 5 


BAS-1 Microsoli ROM Basic юг SYM $ B5 PETPersonai Computer GuidetOsbome; $ 12.75 $9. En ds $9.00 $5 50 
Memory Plus (KIM. SYM, AIM). — ..... 5196 РЕТапдтеЕЕЕ-488 Вуз (ОзБогпе) 5 12.75 21141 450 ns $5.35 240 $4.95 100 @ 9 $445 
SYM Assembler in HOM .-.... 6 88 6502 Soltware Cookbook (Scelbi) $ 9.45 = | 

SEA-16 New 16K Stalic RAM . $325 cassetles (ан lapes guaranteed) AGFA PEGI | MINIMAX 

Seawell Motherboard - 4K RAM Space 5139 premium quality. high out put lownoise in 5 screw | | 

KTM-2/80 Synertek Video Board $349 housing with labels by COM PU/T H | N K 
S-300 16K Static RAM Ки SALE. . . $219 6.19 10/585 50/2500 100/4800 


TIS РЕТ Workbooks - зего/6 . $2150 C30 10/690 50/3000 100/5700 2 i, "нгі Mugabe Dak) $4435 
Dust Cover lor РЕТ ......-...... . $ 890 М | MINIMAX I1 |24 Megabyte Озу $5995 


= КЕДЕ pipes Include vom 


ATARI — INTRODUCTORY SPECIAL | | pays is daa Think PAGEMATE eni AR rede и а Же 


ATARI 400, Atari 800 and all Atari Modules 20% OFF. SALE The most advanced complete microcomputer system available. 
Programmers Тоок - PET ROM Utilities.§ 44.90 | Includes CPU, 12” CRT, Full Keyboard, 2 Quad-Density Disk 


Sargon {I (TRS-80 or Apple) NEW! .... $ 2490 | 3M “Scotch” 8" Disks . .... 10/$31.00 mma. mio "nr Hesse ante iR ART um. 
Microchesstor PET (Peler Jennings} ..5 17.90 3M "Scotch" 5" diskettes 10/$31.50 Programmable Character Fonts, Microsoft Extended BASIC, 
Visible Music Monitor (4 VoicejforPET $ 29.90 | Verbatim 5" diskettes 10/526.50 DOS with Random Access МО, Full Complement сі МО Ports, 
CmC Word Processor (8K $25) (16K $34) Disk Storage Boxes 8" $2.85 5%"$1. 8 5 Forth combination) interpreter, Complete editing and entry with 
Adveniures by Scot! Adams . .. _.. 15% OÑ split screen capability, 64 Microprogrammable Opcodes, Bus- 
ша (Write tor quantity prices) iness software (with Database) available. 


—Ü — les A B Com р uters WRITE FOR COMPLETE CATALOG 


А Add $1.00 per order for shipping. 
Montgomeryville, PA 18936 699-5826 We pay balance of UPS | surface charges on all prepald orders. 


00000 a0 00000 
ё о е 
e Ф 
Ф YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS м 
Жж Visit our new Store at 20th & Wainut, Phila., РА Ф 
% TRS—80 MODEL I! $3626.00 | | & 
% е U MEG ОК MARCH SPECIAL 
" ADDITIONAL DISK DRIVE (1ST) $1069 50 (Good until 3/31/80) e 
ADDITIONAL DISK DRIVE (2ND + 3RD) $ 558.00 MINI-DISK DRIVES fi 
a VR Data's Ist Drive $899.00 $350.00 is 
Ф BUSINESS SOFTWARE NEW 
| Model Il Model 1 үз Fai 1 
[ Payroll Тора ефе 5%” Disk Head Cleaner Ки $14.95 2 
| 59778 -a OUR | General LEDGER $199.00 $149.00 
ж PRICE | (inc. АР, АН, etc) NOW OPEN e 
e [reap $619.00 557570) DATA BASE VR DATA'S Computer e 
evel 11—16 B49.00 А МАМАСЕМЕМТ қ 
[| ] Expansion Імегасе $299.00 5278.00) SYSTEM $249.00 514900 Repair Center | 
E a Disk e 3 49500 $ 38500 Documentation only (each Package) $5.00 - Ф 
| ntromcs nnter 159900 $1175.00 There are new developments every day— 
& Il ep rem a — — 40 tk. write or cali for the latest information. 2 
Ж Memory Kit416K) net атац АТОН $ 14900 $ 9800 $99.00 $110.00 
Ф Verbalim oar] : pe : 4954 Electric Pencil Tape Disk WefDala.. * 
12 00 $99.00 $150.00 | 777 Henderson Bouleva 
| 10 $ 5900 $ 37004 Unper/Lower Case Conversion a, ан. % 
eL 5 Lan | a Tape $19.95 Disk $24.95 мартен P HS - : % 
D | Paper (9'^ x 11 fantold Diagnostics Tape/Disk $34.55 (215) 461 5300 EN x 
e 3500 sheets) $ 3500 $ 29958 Household Inventory Disk $19.95 > ә 
SALE — TOLL FREE & 
р L Amortizat Schedul 19.95 
J Centronics 730 $850.00 " "80 5506018 519.95 | 14800) 345-8102 -Orders only! 
ik same as Line Printer И FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE... Т. 
06090000000000000000000000000000000000 
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Radio Hut Radio Hut Radio Hut Radio Hut Radio Hu 


Radio Hut 


P 


Radio Hut 
Radio Hut 


201 LOCHWOOD MALL @ DALLAS, TEXAS 75218 
ORDER BY PHONE—214-324-5509 


The EXPANDORAM is available in versions 

from 16K up to 64K, so for a minimum invest- 

ment you can have a memory system that will 

grow with your needs. This is a dynamic mem- 

ory with the invisible on-board refresh, and IT 

WORKS! 

e Bank Selectable 

e Phantom 

е Power 8VDC, + 16VDC, 5 Watts 

* Lowest Cost Per Bit 

е Uses Major Brand 16K RAMS 

e PC Board is doubled solder masked and has 
Silk-screened parts layout 

e Extensive documentation clearly written 


SD'S PROM 100 PROM Programmer Board 
The PROM-100 Programmer is a development tool tor 
S-100 Bus computer systems. The Zero Insertion 
Force Programming Socket extends above the card 
cage haight for easy access to PROM devices. Soft- 
ware verifies PROM erasure, verifies program loading 
and provides for reading of object file from Disk or 
PROM and programming into PROM/EPROM. Fea- 
lures Include: On-board generated 25vdc Program- 
ming pulse, TTL compatible, maximum programming 
time for 16,389 bits is 100 seconds. Programs: 2708, 
intel 2758, 2716, 2732 and Ті 2516. DIP Seleciable 
EPROM type. 

$149.95 


SD'S VDB-8024 
VIDEO DISPLAY 
BOARD 


aad The VD8-B024 features 

its own on-board 280 

microprocessor. This Le the capability of using soft- 
ware (included in ROM) to contro! functions and en- 
hancements without interference with the computer's 
CPU. included in the special features: 80 characters 
by 24 lines display, keyboard power and interface, 
composite and separate video output, 2K on-board 
RAM, a total of 256 available characters, fuli cursor 
conirol, forward and reverse scrolling, underlining, 
field reverse, field protect enhancements, program- 
mable characiers. KIT $329.95 A&T $389.95 


TARBELL FLOPPY DISK INTERFACE 
Compatible with 280 & 8080. S-100 Bus. Uses 
CPM engl System. Plugs directly into your 
IMSAI ог ALTAIR e Fastest transfer rate 
KIT $190.00 Assembled & Tested $260.00 


TARBELL CASSETTE INTERFACE 
Plugs directly into your IMSAI or ALTAIR e 
Fastest transfer rate e Extremely reliable e 
Phase encoded ® 4 extra status & control lines 

KIT $99.95 


780 STARTER KIT 

КИ: $279.95 Assembled & Tested $349.95 
SD Systems 280 Starter Kit enables the novice to build a 
complete microcompuier on a зп board. Feàatunng the 
powerlul 280 microproces- Қаңылтыр : 
sor, (ће 280 Starter Ки fea- 
tures * Keyboard and Dis- 
play е Audio Inierface е 
PROM Programmer * Ex- 
pansion and Wire Wrap 
Area е On Board RAM е 4 
Channel! Counter/Timer e 
Z-BUG Monitor in PROM е 
1O Ports. 


{ЧИНИН 


|е 5-100 Bus Compatible 


e Up to 4Mhz Operation 

e Expandable Memory from 16K to 256K 

е DIP Switch Selectable Boundaries 

a Uses 16K (4116) or БАК (4164) Memory 
Devices 

е Page Mode Operation Allows up to 8 Memory 
Boards on Bus 

* Operates with Z80 CPU's 

e Phantom Output Disable 

e Invisible Refresh (Synchronized with Wait 
States) 


Radio Hut Radio Hut 


Radio Hut 


PLEASE WRITE FOR CATALOG 
PRICES SUBJECT TO CHANGE 
WITHOUT NOTICE 


SD EXPANDORAM 


SINGLE BOARD COMPUTER Kit $289.95 
5-100 Bus compatible and based on the powertul 280 micro- 
processor, the SBC-200 meets the needs of a 2-80 CPU board 
with many additional features. Ideal for industnat and control 
applications. All of the same features that have made the 
SBC-100 famous. PLUS 4MHz OPERATION. e S-100 Bus 
Compatible e 280 Central Processing Unit e 1024 Bytes о! 
Random Access Memory е 8K Bytes of PROM using 2716 е 
Ѕепаі Input/Output Роп (with Asynchronous and Synchronous 
Operation) е Parallet Input and Output Ports e Four Channel 
Counter/Timer (280-СТС) e Software Programmable Baud 
Rate Generator e No-Front Panel Requred іс Operation e 4 
MHz Operation 
SD'S 
"VERSAFLOPPY I" 
KIT 


FEATURES:  IBM 3740 soft sectored 
compatible, S-100 BNS Compatible for 2-80 
or 8080. Controls up to 4 drives (single or 
double sided). Directly controis the following 
drives: Sugart SA400/450 Mini Floppy e Shu- 
gart SA800/850 Standard Floppy e PERSCI 
70 and 277 е“ MFE 700/750 CDC 9404/9406 


$189.95 


aay 
=U) 
VB3 80 Character 
Video Board Kit 
$299.95 
е 80 char per iine, up to 51 
ines e Graphics up lo 160 > 
204 matrix è Up to 256 user 
gelneg symbols (орпопа! 
EPROM] е Composite video 


ШЕ ST 
K-A 7774 
CB2 2-80 CPU 


Board Kit 5186.00 
Operates at 2 MHZ or 4 MHZ 
by DIP switch selection and 
includes two sockets for 2716 
or 2732 EPROMs or TMS 
4016 2K RAMs Jumper 
Opuors generate the new 
IEEE 5-100 signals. 


SYM-1 
Reg. $269.00 
NOW $219.00 
e KIM-1 Compatible 
е 4K ROM Monitor 
e 1K Bytes 2114 RAM 
e 65K Memory 
Expansion 
e User EPROM 2716 


NOVATION CAT 
ACOUSTIC 
COUPLER/MODEM 
$189.00 


Let your computer commufi- 
cate with other computers Beli 
Systems 103 compatbie 300 
baud answer or originate. 


SD'S EXPANDORAM II 
The Randem emory 
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Radio Hut 


Radio Hut 


ORDERING INFORMATION & TERMS: Orders under $15.00 
add 75¢ handing. No C.0.0. We accept Visa, MasterCharge. 
and American Express cards. Tex Hes. add 5% tax. Foreign 
orders (except Canada) add 20% P&H. 90 Day Money Back 
Guarantee on all tems. Add 5% PRH, maximum $5.00. 
ORDER BY PHONE — (214) 324-5509 


e Complete kit includes all Sockets for 64K 

e Memory access time: 375ns, Cycle time: 
500ns. 

e No wait states required 

e 16K boundaries and Protection, via Dip 
Switches 

"ea to work with 2-80, 8080, 8085 


CPU's 

EXPANDORAM 64K Kit (16K Ram) 
2 AT ee ьн нен е 6029.05 
СЕ TREES соки ..-.., 309.95 
о Е ТОСОО Тезекке ын каз . 379.95 
ES к кыскы |o > O 


SD'S VEASAFLOPPY Ii 
* ІВМ 3740 Compatible бой Sectored Formal for Single Den- 
sity Dnves е Орегвіеѕ with Single and Dua! Sided Drives, 
Single or Double Density Drives and 5° & B" Drives — п any 
combination of four simultaneously е Dnve Select and Side 
Select Circuitry  S-100 Bus Compatible e Vectored interrupt 
Operation Optional ® Phase Locked Loop Dala Recovery Cir- 
cuit e Operates with 280 CPU's e Uses FD1791-1 Controller 
Chip е Ther Versalloppy |! incorporates all the possible lea- 
tures of a flexible disk drive controller into one board. Capable 
of handling four dnves simuitaneously, combinations ol any 
variety are possible, such as 5” single sided, 8” dual density 
dual sided, 5" dual density single sided. Most popular drives 
are controlled direclly with the Yersatloppy It. The operating 
system for the Versalioppy Il ts the axtramely ромелиі SDOS 
available for SD Systems. Схадпоѕію and control software 
avaiable to complete your disk system. 
KIT $335.95 


SD'S SBC-100 
SINGLE BOARD 
COMPUTER 


i — The SBC-100 provides a 
complete  micro-computar 

on a single board! The Z80 microprocessor is used as Ihe heart 
of the SBC-100. The SBC-100 meets ali the requiremenis of a 
280 CPU board with the added leatures of ИО ports, counter? 
итег channels, on board НАМ, provisions for PHOM/ROM 
and а software programmable baud rate generator. 5-100 Bus 
compatible, the SBC-100 teatures are: ВК bytes of available 
PROM, 1024 bytes on-board RAM, Senal МО with bolh syn- 
chronous and asynchronous operation, Parallel ҒО pons, 
i ny Vectored interrupts. and Four Counter/Timer 

a 


ппеіѕ. SO Monitor available for AS-232 and Video Ter- | 


minals. Disk based system software also avaiable. 
SBC-100 KIT $249.95 


PB1 2708/2716 Programmer & 4K/8K 


EPROMBoard Kit 227 $124.00 
е 5-100 bus е 2 separate programming sockels for 2708 or 
2716 (5V) EPROMs © Programming voltage generated on 
board — no need for an ежегоз! power supply e бойуғага 
control o! 2708/2716 programming selection в LED indicator 
for programming mode and ап on-off switch tor programming 
voltage е 4 sockeis for 4K of 2708 or ӘК of 2716 EPROMs е 
Unused EPROM sockets do not enable data bus drive 50 the 
board 18 never commited to Ihe іші 4K or 8K ді memory е 
Jumper selectable wail states (0-4) for last or slow EPROMS 


104 2 Parallel/2 Serial 1/О Board Kit $126.00 
е 8-100 bus е 2 serial 1/0 ports (2 in 8 2 ош) ә Independent 
baud-rate selection from 55 to 9600 baud а Regulated -5V, 
+ 12V & —12V outputs provided on Бош serial headers e 2 
latched рагайе! I/O ports (2 in & 2 out) е Independent DIP 
switches for setting address e interrupt capability provided Tor 
on senal and parallel "О pons e + 8V @ 0.95A, > 16V @ 0.6А. 
& - 16V @ BOMA typical ФО 


VB1B VIDEO BOARD KIT $124.00 
e S- 100 bus © 64 or 32 characters per line (DIP switch select- 
able). 16 lines e Graphics 128 х 48 matrix е Upper case, lower 
case, Greek characters, symbols and numbers e 7*8 dat 
character matnx э Black-on-white or while-on-black e Timing 
60H2 vertical rate, 16.2KHz honzontal rale, Crystal 12.44МН2 
ө Parallel and composite video outpul (US TV signals). вер. 
arate video. honzontal and vertical sync GE? 


SD егете ExpandoRAM II is а dynamic RAM 
board with capacities from 16K bytes (4116) to 
256K bytes (4164). It operates on the industry 
S-100 Bus. The design allows 8 boards to op- 
erate from the same 5-100 Bus. The Expando- 
RAM И is compatible with most 5-100 CPU's 
based on the 280 microprocessor. 
EXPANDORAM II KIT 


.. 519.95 


* & Wow vou t 


Radio Hut 


Radio Hut 


Radio Hut 8 


Kadio Hut Kadio H 


Radio Hut 


Radio Hut 


Radio Hut 


ПИСАО WHAT 


16K UPGRADE KIT FOR ТИ5-80, APPLE, PET, 
SORCERER $70 
Mastek 4215-3 200ns 16K x 1 RAMS 


MICROPOLIS 8" HARD DISK DRIVE with 
Power, S-100 controller 
9 Megabyte $3995 
27 Megabyte $4495 


45 Megabyte $4995 
APPLE Il PLUS 16K $995.00 


DISCOUNTS on EXIDY SORCERER, PET, most 
other systems, peripherals, and software. 


MICROCONMPUTERS, 
PERIPHERALS АМО BOFTWARE 
1035 NAVARRO SAN ANTONIO, TEXAS 78705 

512/222 142? 


Circle 247 on inquiry card. 


ATTENTION 


ENGINEERS, MICRO MANUFACTURERS, 
BUSINESSMEN, HOBBYIST 


(11 A Command List for Graphic Hires Moves 
& Plots for your Apple. Much easier than 
manual shows. For drawing and saving 
graphic shapes in Hex. List only - $4.00, 
List & Example Applesoft Program 
-$12.96/Disk. 

SHS-2010 Humidity Sensor. Analog 0- 
+5 vdc Output. О — 100% В.Н. Presently 
being used by many Micro Manufecturers 
u users for accurate environment con- 
trol. 

Temperature Sensors; {Thermistora}. 
~30°F to + 230 °F 10 К ohms at 77 °F. 
Beads, Probes, Water. 

Sunkeeper Energy Management and Data 
Acquisition Systems. (PROGRAM- 
MABLE). Turnkey or components. Not 
for residential use. State of the Art. 


Reader Service card for 
Command List inquiries Only. 


ses 
t ІМ % Please write or phone 


on all other inquiries. 


B. & W. Energy Management 


Systems Inc. 
P.D. Box 1054 
Yovagstown, Ohio 44501 
(2161 747-4212 


Circle 250 on inquiry card. 


A METARESEARCH INNOVATION! 
FM-2 CRYSTAL-LOCK ORIGIMATE MODEM 
ADJUSTMENT FREE - AT LOW COST 


This acoustic modem uses a new type 
of crystal-lock circuitry. Even in kit form, 
no calibration or adjustments are required. 


.RS230C compatible input and output 

? operation 

sHalf/full duplex switch 

— controlled transmit & receive circuitry 
eSatety AC plug, power jack and transformer 


Assembled and tested modem 
Complete К .........................- d 
Assembly manual only 

(refundable with purchase} 


moetaresearch 
1100 SE WOODWARD AVE. 


ORTLAND. OREGON 97202 


Circle 253 on inquiry card. 


LEE XE NL GE GE HK NL LLL ж 


NORTH STAR PROGRAMS 
PRR ж + ж оў жож ж RD 


TIME SERIES SYSTEM $125.00 
PRETTY PRINTER $25.00 
CROSS REFERENCE $25.00 
N.S. TO CBASIC $120.00 
UNIVERSAL DISK DUMP . $20.00 
Dumps Basic, Pascal & CPM files & 
directories. 


DISK REPAIR $20.00 
Find & repair bad records. 

UNIVERSAL MENU $10.00 
DIRECTORY UTILITIES $20.00 


POTTERS PROGRAMS 


22444 LAKELAND 
ST. CLAIR SHORES, MI 48081 
(313) 573-8000 


Circle 248 on inquiry card. 


DISCOUNT-9 


-business system- 
software development system- 
in turnkey configuration 
FEATURING 
LPH - Cromemeo System Ill 
- t MB disk memory (2 drives) 
- &4КЬ RAM 
PRINTER - 
- 150 CPS 
- full ASCH, includes all options 
CRT - SOROC IQ 120 
19,200 СР5 
- full ASCII, includes many options 
SOFTWARE 
- Fortran ГУ, COBOL, BASIC 
- Word Processing System 
- Disk Operating System 
at an unbeatabie price — $8900 
Other Cromemco components at 21% 
off list. 
We also contract special-purpose 
business applications systems. 


COMPUTER AND 


CONTROL AFFILIATES 
14 5, Oak St. 
Hinsdale, IL 60521 
(312) 654-1677 


Circle 251 on inquiry card. 


DISCOUNT 
COUPON 
WORTH $25 


when applied towed preyan of Бі2СОМР 031 n 
Modem Она вирігвя Juna 30 1980 Coupon ndeemarie only an 
(асту purchase 


Dear BIZCOMP: 

Please apply Ihis $25 discounl toward Ihe regular 
pgurchasa price ($485) af ihe BIZCOMP 1031 Inimii- 
geni Modem. (See AD otsawhare [л Ihis iasuo) Ship 
— BIZCOMP 1031 Intelligent Modems & $470 ea. 


{includes Power Modulo, ? 11. Modular Extension Cord, | 


and Relerence Manual) 
Саі. orders edd 6% sts їх 


TOT 
Nama 
Address _ — ——— _ MH. 
CiyStateZip 


Send Money Order or Gashier’s Check: allow extra time 
lor personal checks 


BUZ COME 


РО Un: 7498 
Меп Park, Сансет, 94025. 
іны 


Сігсіе 107 on Inquiry card. 


OHIO 
SCIENTIFIC 
SYSTEMS 


DISCOUNTED 


CALL FOR PRICES 


FARAGHER & 
ASSOCIA TES 


7635 BLUEMOUND 
MILWAUKEE, WI 53213 
(414) 258-2588 


Circle 249 on inquiry card. 


CROMEMCO SYSTEMS 

ACCOUNTS RECEIVABLE $99 
Sales & Cash Receipts Ledgers by Month and/or Year 
Aged Trial Balances 
Customer Statements & Activity Юг Credit Management 
ACCOUNTS PAYABLE $99 
Purchases & Cash Receipts Ledgers by Month and/or Year 
Prints Checks, Vouchers & Stubs 
Aged Trial Balances 
Handles Discounts,Partial Payments, Credits Etc. 
INVENTORY CONTROL (ler Manefacturers & Retailers) $99 
1100 items per 8” disk side 
Parts explosions for finished goods & subassemblies 
Pull Sheets & Parts requirements forecasting 
Economic Order Quantities 
PAYROLL SYSTEM 
300 Employees per B" disk side 
Federal, State & City taxes 
Quarterly & Yearly Reports (incl. W-2s) 
Weekly, Biweekly, or Monthly Payroll Registers 
Prints Employees Checks & Vouchers 
Double linked fist les for FAST access & update 
All programs used over 1% years by several large Corporations 
Hardware required: 48 К RAM, dual floppy disks, 132 co! 
printer 
“пеп in CROMEMCO 16K Extended Basic (runs under CPM 
with Expand) 

FEITH SOFTWARE 

Cedartrook А-1103 

Wyncole, Ра 19095 
1215) 867-8780 


Circle 252 оп Inquiry card. 


5 volts 


25 amps 
SURFLUS UNITS IN 
LIKE NEW CONDITION 


Power Supplies @ 


INPUT. 115 ос 43. 63; 
OUTPUT 5 «бс Ò 25 гарь 
REGULATION O i*a + $ mV 
МЕРЫ r 0 0*. т bY №» 10°. 


input change 
КІРРІЕ Жау AMS mas , POY 
ғ 


Р-р тал 
STABILITY. Түрісейу 10 ғау tor : r E 
nuno pe --4..-м 
HEMOTE SENSING, REMOTE VOLTAGE ADJUSTMENT тө,” 
OVERALOSD PROTECTION лаа OVER'vOLTAGE PROTECTION per unii 
ALSO AVAILABLE (MN 12 VOC tJ AMPS $79 00 pev ции 


TANTALUM CAPS | 2244 EDGEBOARD CONNECTOR 
* AMFOS VOC 20^. TIN SOLDERTAIL .158" x .200" 

co— | ———— 
S tos $100 LARGE QUANTITIES AVAILADLE 
—— $1.35 each 10 tor $12.50 


i ot HOUSE MARKED 
им (Sy DARLINGTON 


BRIDGE TRANSISTOR 
RECTIFIER i 
Amps 60 Voha 


“ 
1-50 
400 PIV $ 150 мена 
euch Semita to MHGR PP 
2 ior $1 00 Simila іс Ы 34033 NPN 
Бресир МРН w PNP [165105451250 


ALL ELECTRONICS CORP. 


905 5. Vermont Ave. * Los Angeles, Calif. 90008 
DEPT BY 1 (213) 380-8000 TERMS 


а Quantiligs Limited 


STORE & WAREHOUSE HOURS 4 Min Oriar 515.007 


Mon, - Fri, Saturday 
ЗАМ-5РМ 10 AM - 3 PM „Єй Ras. Ada D^. 


SEND FOR OUR FREE CATALOG rep аның 


Circle 255 on Inquiry card. 


Now get OHIO SCIENTIFIC personal computer 


products with guaranteed, quick, mail order delivery. 


АША к 


at 3 Amp. 


Бийде.” 


The Challenger ЛР. The best bargain in 
rsonal computer anywhere! 8K BASIC-in- 
OM. 4K RAM. Cassette based with 53-key 
нге, B&W video display, 30 rows x 30 
columns. Upper and lower case. $349. СІР 
with BK RAM $399. 


Ohio Scientific СЛР MF. жЕ versian 
of the СІР. BK BASIC-in-ROM, 12 AM. 
Fully expandable. 8995. СЛР MF with 20K 
RAM and 05-650 software $1198. 


SOFTWARE 


Cassettes MDMS Personal 


Add Game 8 6.00 Calendar/Address 
BASIC Tutor Series Book 52 
Нота Control 1! 


$28.00 

Function Grapher $29.00 

8 6.00 DAC | Music 

Address Book Generation $39.00 
$ 8.00 

Programmable 

Calculator 9812.00 

Savings "ea 


Baseball 1 


Battleship % 6.00 Tiger Tank, Space 
Bowling "  $ 6.00 Бы Etch-A- 
Destroyer $ 6.00 Sketch, more 29 
Space War 6 6.00 д лә 
Star Trek $ 6.00 Star Wars, Zulu 9, 
Tiger Tank 612.00 High Noon, Qoo 9 
Disks 


көнли — “" go Битеу and 
tem г тюге 
MDMS Aux File (2 Oisk Set) 829.00 


Systems $29.00 ; 
DMS Checking and ren ardaning, apesity 
Savings Account Challenger 1P, 
$29.00 o ВР 
Marw, тапу more software systems are 
available to you. See our catalog for 
complete listings. 


Ohio Scientific Superboard Il 


The first complete computer system on a board. Includes 
, video display and audio ce 
BK BASIC-in-HOM; 4K НАМ, Requires power supply + SV 


BYTE, MAY, 1979 


о cassetta interface. 


“We heartily recommend Superboard Il 
for the beginner who wants to get into 
microcomputers with a minimum cost. А 
real computer with full expandability.'' 
POPULAR ELECTRONICS, MARCH, 1979 


“Тһе Superboard Il is an excellant choice 
for the personal computer enthusiast on a 


Accessories 


AC-3P 12" ВАЛ monitor, TV % 125 
AC-15P 12" Color monitar 8 450 
АС-16Р 2-8 Axis Joysticks with 
cable 5 38 
AC-11P Answer/Onginate ЗОО 
baud modem with cable 8 199 


АС-17Р Home Security Starter 
Get. 1 fire detector, 2 window 
alarms, 1 door unit. 

AC-18P B2" aluminized paper 
printer. Upper/lower case. 
AC-9TP Centronics 799 110cps 
tractor feed, business printer with 
interface 

AC-12P AC-Remote starter set. 
Console. 2 lamp modules, 2 
appliance modules, OS 65D home 
control aperating system 


CUI 5r min tp 

ingie 5" mini 

CD 2P Dus В” Disk with  — 
and 05-650 DDS 


Power Supplies 
РВ 1. 5-volt @ З amps regulated. 
For use with Superboard || 


Boards (Assembled and tested) 
СМ ЭР. 24K Static. 

610. ВК Static. Expandable to 
24K and dual mini-floppy controller. 
CA-14A. Votrax* voice 
synthesizer. 

CA-15 Universal Telephone Inter- 
face, rotary аг touch tone 
CA-15V UTI with Votrax* 

СМ-6 48K Dynamic memory 
board. 

4KP. 4K static RAM kit 

СА12. 96 line parallel VO 

Books: 

How to Program Microcomputers, 
By William Barden 

Basic and Personal Computer 

By Dwyer & Critchtield 

Howard Sams C1P Service Manual 
Howard Sams САР Sarvice Manual 


e 
f3 
£ 
© 


Freight Policies 
All orders af $100 or more are shipped 

freight prepaid. Orders of less than $100 
please add $4.00 to cover shipping costs. 
Ohio Residents add 5.5% Sales Tax. 


Guaranteed Shipment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 4B hours upon receipt of your order. 
Qur failure to ship within 4B hours 
entitles you to $35 of software, FREE. 


CLEVELAND CONSUMER 


ГЇЇ COMPUTERS Б. COMPONENTS 


P.O. Box 46431 


Cleveland, Ohio 44146 


Circle 256 on inquiry card. 


much more. $16 


Ohio Scientific САР Series. 


| 


The Challenger АР. A 4-slot computer with 
опе open slot. Highly sophisticated 16 color 
video display. За rows x 64 columns, upper 
and lower case. ВК BASIC-in-ROM BK RAM. 
200-20KHz progresses tone generator. 
AC remote intertace. Expandable to 32K 
RAM and two mini-floppy drives. $698. 


The Challenger 4P MF. Mini Floppy version 
of the 4P. Two to three umes faster than 
competitors. Моге 1/0 built-in than any other 
in its class. 24K RAM. Real time clock. 
Modem interface. Printer interface. 

dhi ante operation and much, 


Ohio Scientific BP Series. 


Challenger 8P. Ohio Scientific's mainframe- 
class. Personal computer. B slots with 6 
open. Cassette based with 8K BASIC-n- 
ROM. BK static RAM, expandable to 32K 
RAM, and dual B-inch floppy disk drive. 8895. 


Challenger ВР DF. A top of the line personal 
and smell business computer. 32K RAM, 
expandeble to 48K. Features dual B" floppy 
disk drives. Audio output 200 2OKHz. DA 

for voice generation. Keypad interfaces. 
Joystick Б) interfaces. AC Remote. Real 
Time Clock. Printer & Modem interfaces. 
And more. 82597. 


To Order: 
Or to get our free cs 


talog 
CALL 1-800-321-5805 TOLL FREE. 


C e your order to 
мае MASTER CHARGE ACCOUNT 


2 a Call: (216) 464-8047. 
г write, includi r or money 
order, to the m es listed below. 


8:00 AM to 5:00 PME.S.T. 
TO ORDER: CALL 


1-800-321-5805 
TOLL FREE 
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Circle 257 on inquiry card. 
CALL TOLL FREE: 
(800) 423-5387 USA 


HOBBY WOR LD “а t j IN CALIF: 
ELECTRONICS Ж, „5, 


America's Largest Mail-Order Compuler Store (213) 886-9200 


HUB REINFORCING Verbatim 
LEEDEX VIDEO 1OO 12" MONITOR DISK PROTECTORS 51/4 DISKETTES 
s Compatible with TRS, Apple, and most «mall computers! 


Jhi most penar елат un 
a Protocis disks anti diskenes kom wear! a жетек 
© Huh resolunon! ә Rapanrs гитары (НК! 529 
law сом. vet high resolulirmn 4650 Мом you гап wie (Һам “rained” Ур a grotecior cing anta the peri box of 10 2 for 555 
Tiree). Campares favurahly wilh disks wilh simple imerinn nf яше «nn innl, then din nn The dink? So Са No. Tape — Descripti 
monilurs costing ісе м much DISK PROTECTOR! healing à par glueing: no drying time, no heat! 1 34901 мөн TRS HG 
Because of the fact that standard 12MHz * Кий with s 73obm input Irc Int cn д nen disk will increase its One tool lists. inmdelinatehy, vach 525- ИЕ НЕ hole hatet 
camposite viden input із ulilized no — impedance. fife times moer! Tasy Do itall іне ЧАК requires one protector пар. Apple. *isthatar ИН 
Cat Мо. 1204 — Munilnr, $119 


Pais "n 


RF modulator à needed. an гъ 
tremely sharp and мае picture із 
achieved. The video handwidth n 
1148 


WI 34-1 T hole had 
MITEDDDIE 


DISKETTE/DISK 
BINDERS 


П  Orgarmze and асч ts ни data 
Мен 8*7 dis nid һап per imer! 

| U № one pre буит Birsders ie 

EET WIN TI 
{11 ho. Denpliim 
taSn 3747 hinder 5) 91 
IL XT, B" hinder $u 91 
thit exten W^ imris ул 
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Cal No, Des nplinn Р 
139 з 5» ее fool 2 or. 
A 5^." diskette putr hn rings Pag 
475 —H" disk tonl 3 nr. 
нге B” dish proleti iig 4 or. 


5/4” DRIVE ENCLOSURES 


a [ns індегі SH Porter and тон" 


Single егейіушіге is Purepiece mela Cai Ni MSS Dual 11) Ds $55 
cunsI rut lion, leigtinne Dual Са! No. 2241 Single 20% = $21 
Enclume ік өтерігес molded 
рілмін, сһағсты! ресу finish, 


Cai Na, ATAS ін кеден „ш 


MU ior $3. E 
hil, Бол к 


$6.9 
m) Ни $11.75 


Novation "Cat" 
Acoustic Modem 


The (ist quality compact mndem 
designed speciíically for the small 
campuler uer, Designed to 


other Cats? Also perfectly compali- Price 
Ме with the new Radhi Shack 
modem (it's the same шпі), Data съ- 
change can occur af any speed up 


tranvmil data aver slandard 
telephone lines, the Cat has many 
uw fos huniness and hobbynl. 
Allies ong terminal ar compuler (а 
interact with athers, permitling one 
acces lo data fram remote lora 
Ham. һзу» can exchange dala 
and programs. Compaiible with any 
Вей 103 modem and, al course, ЭЙ 


(о 30 charfsec. low profile E. 
features switches Inr mode selec: 
Нап and nperation, aho fne LED's 
displaying umt status Acoustic sett- 
test ік мапеда. Complete and 
ready-treutwe. Requires 110 VAC, 


Cat N $169 


Cat No. 1490 


8" Disks 
537 box of 1O 


+ KAT отрар: 
е "nue dens 


as low as $25 


HOW TO ORDER 


by check, Mastercharge. 
Charge. orders 

please include exspiralinn. date. 
Fareign pay in U.S. ішпгіһ. Order 
by phane or mail, or al eur retail. 


| MINIMUM ORDER $10. please 


1632 сана 8* a" тыз tty 


aibi d №. СОР» $1 addi Gua 


лмин satisfaction tor 120 dass. | 


cr миг money back! Миф n 
sponsible for I pegraplical 
оған Some. ems subject Im 
prior sale. We reser e the nghi 
to limit quantities. 

SEND FOR ERIE САА ОМ, 


include phone number and mag. 
AZinelissue you ae ordering 
from Prices valid theu lost day of 
caver date, SHIPPING USA: 
add $2.00 пи Ihe first 2 Ibs For 
ground adel $5€ (hr addi'l th. Fur 
air add 75€ Не addtl th, FOR. 
EIGN: surface: add $300 far first 
2 (bs, 60€ pec addrt th Ай: add 
$11.00 Ин ін 2 the, $5 for each 


B3 Northridge, Ca. 91324 


a qnm цы етінін? FEATURING. 
Computers and accessuries disk 
dures, printers пне си. 
сәй», LEDs. semiconductors. 
books, ком лге. conne fees, 
plus more and more The widest 
selection at the lores. prices! 
Сине nur reader ели с лин 
ot M ume kadas Ни vun 


5-ЮО TYPE EDGE CONNECTORS 


* {тау and Altair type spacing! es yin Description Sale 
е Cold plated contacts {таў type, 
* Top USA makers! soldertail 


Order by Cat No. Imsai type, 


wirewrap 
as low as $2.95 "" 


Cai Мо. 1145 Type 32-1000 
Descriptiun 
12 seclor hales, 1-index hole 


Cat Nn. 1146 Гре 54-1000 


interchangeable with IB&412, 
3740, 31770, 3790, eir. 


$2.95 
1428 
$4.25 
Altair type, 


soldertail $4.00 


19511 Business Center Dr. Dept. 


BUILD YOUR OWN LOW COST M. 
«m» qh 


MICRO-COMPUTER ч 
POWER SUPPLIES 
FOR S-100 BUS, FLOPPY DISCS, ETC. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 


ITEM USED IN PRI. WINDING SECONDARY WINDING OUTPUTS 
KIT NO. TAPS 2xB Vac 2x 14 Vac 2x24 Vac 
1 ОУ, 110V, 120V 2х7.5А 2х2.5А 
2 ОУ, 110V, 120У 2x12.5A 2х3.5А —. 
3 OV, 110V, 120V 2x9A 2х2.5А 2х2.5А 
4 OV, 110V, 120V 2x4À ———— ~ 2x3A 


POWER SUPPLY KITS (oPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
[TEM USED FOR +8 Мас -8 Vdc +16 Мас — Q-—16 Vdc 


KIT1 15 CARDS SOURCE 15A — 2.5А 2.5А 
KIT2 SYSTEM SOURCE 25А ЗА ЗА 
KIT 3 DISC SYSTEM 15A 1A 2А 2А 4A 14" x6"x 474" 66.95 
KIT 4 DISC SOURCE BA 1A ЗА 10" x6" x47." 49.95 
EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 


DISC DRIVE POWER SUPPLY “R3” Assv.& TESTED, OPEN FRAME, SIZE: 9" (W) x 5" (D) x 5"(Н) ....... ғ 


SPECS: 45V @ 5A REGULATED, -5V @ 1A REG., +24V @ 5A AEG., SHORTS PROTECT. 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65. 
SHIPPING FOR EACH TRANSFORMER. $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF $7 00 IN OTHER STATES. CALIF RESIDENTS ADD 6% SALES TAX OEM WELCOME 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
270 


UNIT 
PRICE 


21.95 
27.95 
29.95 
21.95 


SIZE 
WxDxH 
3%" x 358" x3Va" 
334" x 4X8" x Зі" 
334" x 438" x 3Va" 
За” xI" x 3Va" 


UNIT PRICE 


51.95 
58.95 


SIZE WxDxH 


12"x6'x4's" 
12" x6" x 478" 


4-28 Vdc 


STORE: 
7245 E. ALONDRA BLVD. 
PARAMOUNT, CA 90723 
STORE HOURS: 9 АМ-6 PM 


MAIL ORDER: 
P.O. BOX 4296 
TORRANCE, CA 90510 


Telephone: (213) 633-B327 
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Super Color $-100 Video Kit $99.95 

Expandable 10 256 x 192 high resolution color 
graphics. 6847 with ай display modes computer 
controlled Memory mapped. 1K RAM expanda- 
bla la ёк 5-100 bus 1602, 8080, 8085. 780 etc. 

Gremlin Color Video Kit $59.95 

32 x 16 alpha/numerics and graphics: up to 8 
calors wilh 6847 chip. 1K RAM at E000. Plugs 
inte Super El 44 pin bus Not expandable to high 
resolution Graphics. 


NEW PRODUCTS! 


Elf 11 Adapter Kit $24.50 
Plugs into Elf № providing Super Eli 44 and 50 pin 
bus plus к bus expansion (With Super Ex- 
pansion) High and low address displays. state 
and mode LED's optional $18.00, 


1802 16K Dynamic ВАМ Kit $149.00 
1802/5-100 expandable to 32K, Hidden retresh 


Қасы 1^ to 4 MHz муто wart states АШ 15K 


Quest Super Basic 
Quest. Ihe leader in inexpensive 1802 systems 
announces another first Quest is the fst com- 
pany worldwide 10 ship a full size Basic for 1802 
systems. А complete function Super Basic by 
Ron Cenker including floating point capability 
wilh sciantiic notation (number range - 17E?*), 
32 bil integer + 2 billion. Multi dim arrays, String 
arrays. String manipulation. Cassette 1/0, Save 
and load. Basic, Data and machine language pro- 
grams. and over 75 Statements, Functions and 
Üperators 

Easy adaptable on most 1802 systems Re- 
quires 12K RAM minimum for Basic and user 


Compare features before you decide to buy апу 
other computer There is no other computer on 
the markel today Ihat has all the desirable bene- 
115 of the Super ЕН for so little толеу The Super 
Е! is а small single board computer that does 
many big things. (1 is an excellent computer for 
training and for learning programming with its 
machine language and yet И is easily expanded 
wilh additional memory. Full Basic, ASCII 
Keyboards, video character generation, etc. 
Belore you buy another small computer, see if it 
Includes the following features ROM monitor; 
Stale and Mode displays, Single step, Optional 
address displays, Power Supply, Audio Amplifier 
and Speaker; Fully socketed for ай IC's; Real cost 
ot in warranty repairs, Full documentation 


The Super Elf inctudes a ROM monitor for pro- 
p loading, editing and execution with SINGLE 

ТЕР jor program debugging which is not in- 
cluded іп olhers at the same price. Wilh SINGLE 
STEP you can see the microprocessor chip opera- 
ting with Ihe unique Ques! address and data bus 
displays before, during and alter executing in- 
structions Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 


Ап RCA 1851 video graphics chip allows you 10 
connect to your own TV with an inexpensive video 
modulator to do graphics and games There is a 
speaker system included for wnting your own 
music or using many music programs already 
wrilten The speaker amplifier may also be used 
(a drive relays tor control purposes. 


RCA Cosmac Super Elf Computer $105.95 


programs. Cassette version in stock now. ROM 
versions coming soon wilh exchange privilege 
allowing some credit tor cassetia version 

Super Basic on Cassetie $40.00 
Tom Pittman's 1802 Tiny Basic Source listing 
now available. Find out how Tom Pitiman wrole 
Tiny Basic and how lo get the most oul of it. 
Never offered before. $19.00 
5-100 4-Siot Expansion $ 9.95 
Super Monitor УІ.) Source Listing $15.00 
Corning Soon: Assembler, Editor, Disassem- 
bler, ОААО, Super Sound/Music, EPAOM 
programmer. Stringy Floppy Disc System 


А 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wail, inpul, memory рго- 
lect, monitor seiect and single step. Large. on 
board displays provide output and optional high 
and iow address There is а 44 ріп standard 
connector slot for PC cards and a 50 pin connec- 
tor siot (ог the Quest Super Expansion Board. 
Power supply and sockets for all ICs are |n 
cluded in Ihe price plus adetailed 127 pg insiruc- 
tion manual which now includes over 40 pgs. of 
software info. including a series of lessons lo 
help gel you started and a music program and 
graphics target game Many schools and 
universities are using the Super Elf as a course 
of study ОЕМ s use it for training and R&D 
Remember. other computers only offer Super Elf 
features at additional cost! or not at all Compare 
before you buy. Super EH Kit $106.95, High 
address option $8.95. Low address oplion 
$9.95. Custom Cabinel with drilled and labelled 
plexiglass tront panel $24.95. Expansion Cabinet 
with room for 4 S- 100 boards $41.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tasied 
Quesidala, а 12 page monthly software pub- 
licahon for 1802 computer users :s available by 
subscription lor $12 00 par year issues 1-12 
bound $16.50. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original ЕН kit board $14.95. 1802 software: 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 interpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


This 15 truly an astounding value! This board has 
been designed to allow you to deade how you 
want Й optioned The Super Expansion Board 
comes wilh 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
ісі and a cassette Infarface Provisions have 
been made for all olhar options on the same 
board and it fits neatly into the hardwood cabinet 
alongside tha Super ЕН Тһе board includes stots 
for up 10 6K of EPROM (2708, 2758, 2716 or TI 
2716) and ts fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes 


ЛІК Super ROM Monlior $19.95 15 available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi lile cassette 
read/write software, (relocatible cassette Ше) 
another exclusive from Quest И includes register 
Save and readaut, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used wilh the register save feature 
to isolale program bugs quickly. then follow with 
single slep The Super Monitar 15 written with 


Subroutines allowing users 10 take advantage ol 
monitor functions simply by calling them up 
Improvements and revisions are easily done wilh 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running al the push of а button. 


Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection ol an ASCII keyboard ta the 
input роп RS 232 and 20 ma Current Loop tor 
teletype or other device are on board and «f you 
need more memory there are two S-10D slots for 
Static RAM or video boards Also a 1K Super 
Monitor version 2 with vidéo driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel 1/0 Ports $9.85, RS 232 54.50, 
TTY 20 ma I/F $1.95, $-100 $4.50. А 50 pin 
connector set with ribbon cable is available at 
$15 25 for easy connecton between the Super 
Elf and the Super Expansion Board. 


Power Supply Kit for Ihe complete system (see 
Multi-volt Power Supply below) 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% lax. 
BankAmericard and Master Charge accepted. 


Shipping charges will be added on charge cartis. 


 Multi-voll Computer Power Supply 


P. 0. Box 4430Х, Santa Clara, СА 95054 
Will calls: 2322 Walsh Ave. 
(408) 988-1640 


Same day shipment. First line parts only 
Faclory lasted Guaranteed толеу back. 
Quality IC's and other components al tac- 
tory prices. 


INTEGRATED CIRCUITS 


тот МУН. з% CONOR] 1% 
NS BI. iia i 
1402Н 1 3 2 = 
TAQAN is (UOS 16 и — 7 эмо 45 BURBTORS '. wart 5 
PAN ai 1МЮЛ# 1:60 CODA 24 1 Ope typ: O3 1000 put туре жәй 
ға 16 LM% 12 150 50406 200 2114 3 anis 1% опти 625 140 расе one! 
ММН б Ц 160 Ша? 8 2112.0 395 кайт 975 оры type 0105 Затты ^T n 
got Ww імәш ім (Пара 5 а сыи 70 март) $7 ч will 5% be ум 05 
74826 4 LM339M ты Гран t Me ME mM 375  axvaBAMDA 
T430N д iMMOMS 114 Co4uo 5 P DA алт 0052 56 bey АСЫН німін ae 6730 
тан Б (анына 13% м 102 2398 60 рлы: TX ган 77 50 
АМН s Пико 135. сми 107 4 23 280 4) hep ASCH ited Mt 6000 
74120 AQ ок 13$ 60452 NS 300 iio о” (ue Баты 2000 
цин 8 LMI ni сып 5 iro 9% Enclosure 1 $ 
TAWN ip (Hups 1 Стаса "AUD. $81  compecroas pc og о ИЙ PER 
TLIAN ӘЗЕГІТІГЕЕ Сб ағы 741103 а pma 250 
FAISN 3 імнеегік соя в МИА 5 Мо рее 275 
pus н (Мм м 15 Па м РУ! H 190 pm edge — 45) Мый 1% 
) ің 04340718 125 Cog! 11 4208 % В 100 pm edge Ww А бити Yena 1008 2 
төн ау HDH 1% (аі 142 5553 2 Jumba Hed 25 
1489 КЕГІ а) СБ тт МИА И. К SOCKETS Gien Остще Y № 
UK ц оза тысы м "DOM S — 695 „ушур, — Се LED “шы Dor Ес ra 
TEM е Шиш 115 СПЕ; P" Osa 48 РИ ТОР ММ iP Імепіуг? amer green yellow. Dur 
741004 |. м 300 Ош 50 их А 8 5 2 3X 
НИТИ ман 5 9 єл т 844% 4 11 74 15 СОМНМЕИТАЇ BPECIALIVES In stack 
ТІНІ ы LEON 1 CD4073 м 10 үи 1% o 4 Сатре hee of Dreadtroatd Wit equ 
Hi ина кйш Row шш Д B Н Й geome wna tones 
ТІН — 45 3 ш 5 
в : н à Sot '^ жағына M m и TOOLS = ыы” _ 
741 ғ 
Hib LM723HN 9 Солдат 28 11 59] enar WRAP ИРМА) SPECAL PRODUCTS 
ның agh млн И ош: д мын 25 m ғи ЧАНДА» орех hier 
мы» ы Maraich М бан 47 1 19 н у м в алы ес 800 
тыш аў ПИЯ X сә зы Мм ій Мм па ком ы 
MM a? мани 3 сх 100 Мим ү: 3 qw М 40 2) нна Vcr Быдан» 27 
мын 8) LMTUN $ СО» 125 кессе 8 ЕСТІ i 
ta" tay ы ім 175 (00 102 (17010 ін САМА Табыш HOHH 5 LE LI 
FATTSN = (М: 110) COS) ы 17015 іы ж 240 — Parakenera 1004 Logic 
лән 18 М8 — 127 сн 29 Maan зш 2 4% tet it ине 
тан 0 MEN? 200 (046 10 MMA 300 ің 435 — Model V Inge 
#41 1 ІШ 225 СЫ 102 d 5 Ми 13% Lepandet hit $/25 00 
МЭШН 3 (мн 4; COS 10% Н 10 My 425 деб 050 Bus 
шин 1 май ақ Пиз; ан d en t$ Мм 19» білме hut 536$ 00 
ТАЛАН {мт 7% (иеа 79 > 20 MN 3% Sinclair 2^» Chest 
аман и Шам 300 са 350 7200 35 52 Mhe 1% Майне) 599 95 
ЧИН ы наи 114 606 2% js XM 400 Clock Calentar ЖИ 32295 
heat 139 COSS аю Med 259 ! ыз? мм АМ 7$ Whe f'requuncy 
wmm, EP S Бай, ig xe ор xeu, алы 
è 1 FÉBERDCS 
бын 35 ИЮ аб лош п MICROPROCESOR S Ogris? Миг 40 Сәти P из 
цын ы Мы X тада a Md w 5o 11575 Ми 150 TREN OMENS 
tL BES 7 МЕн 4 74610 24 6523 1) £0 122754 Wu 490 64 300 mu із 
габил 5 MESSO 109144 210 сы H gp 5008 Mr 450 5а so ea ostame 1 25 
^io 35 — NESSSW 15% % б и 25MM ASD |С өкіне $75 
шын — 55 МА M 20 сам; $9 274) MM 498 мам айы 5M 
fasten 19 НЫМА — 100. тай 198 ee 28 GSS Me ам Кутуу жалың a 
мен 35 НИ | мє 7% e$ "эш iP E C DM ma aail ы) 18 
шл 8 Ч 16 mes 1:6 08M 4% ТҮСТЕГІ Шү : "4 m 
мәне do ESTO 90 749 115 UU 15 ыт, © еен 55 
ше 15 тос t nt :4 "M 29% гош Ad 
млн 25 Фо @ кы 30 38, 8" | ет 4“ 
UT 55 5 fpi ти on $5 452% eo feo 1 
ВИ 1 15100 17$ MCTS а эю ^f U7 sus vac т Yà mat pug 9 75 
15756 10 ГСН ә нос ав 0 > 6 қү5-410й 10 50 peg 
nl K xw Ыы coa 20 EM $99 у 8%  DUPLAY LEOS 
ш қ іы ! 600 a3 14927 $50 Ыш (А 210290 
байы (0 1 9 49 850 MOA %% сіл у 
ДЫН 45 A Ge D CONVENTER 14094 19 424 hog HDUMS.S 60 mia n САСА »0!0 
мын s шам 3% TENI 34 $25 I е 5 E 00 ны 
4151178 amo 12% Connectors 21227 Dt PG? (70 
iiw M вм 2000 поз 58 Мы 7% Фр е ОТЫ са MEO 190 
амин в NTC) 1:5 206906 195 | 13 95 90% 3% 00737 CAGE E00 1 15 
щын в 1013 995 но) 195 рр Fen ік (ж 159 00750 сс Wo 195 
шылы BS УСМ: 740 rr 1140 #5252 Compute 5и ё 50 !М035% c B 70 
ғанын М ane 19 news corisszcn 9% М5 155 юлы CCCA а 
AMEN ! 3 107 1 an Wr DE cui QW) тома ыс COCA $00 00 
шая )) Ko е сып оқ s 310 (ммов” CCCA P002 Ni 
Mis 200 сыл же? 6% ГТ” An 50 
PU 100 Гом Гы E ЮМ 8 шатты нема 3» бі LEO 4 Фр! BuSbiv 5] 
MUZHS 195 CHA w #109 12> ду 101) — 9% mite өм (сіюткен 315 
t32984 — ST cogo м FW 150 ышы 19 Sopar М9 DOH loeser 17% 
=» 135 СОЈ ж "m 10 ум, 5% Ame Cece md 1793 5097 H pn dicin Т. 
сбой {10 8100 33 tO фу! сіздің '% 
спер? п un 170 рим Net р Cheap Cloth Ей л Сына photecehs $ 
Өзі: 00 04003 ә NH 15% (mo 3% $1615 ШЕПТІ 4% 
rate 110 сна 45 #12 320 34138 өн cag gs AIN РИА ОХ MANIO сс y» {0 
САИТ ам СО 45 474 1% урш 225 Чм 2#Сзюнф 6 50 уан А uw 120 
САХ 190 СП! z 8128 175 nen gago LED борға 5314 60. ate tQ ce M 1? 
Газдар — 2355 CD4002 38 9197 1 € 3716 hie ым CP  vansiorme afl мара at 
{МАИ AH 35 CAID и пи ƏЙ ұлыты жаю 90076115 and Pn MASITIO cc 4 120 
LMXSH 07 60404 100 ға? tapo 217060002 Онан dis MANGAIO CE ш 22 
dr de 45 с04915 10 MOLMEMONT 2235 Mri но аты! бате маны CA Б} 13% 
L im cose 45 ДАШ Gila 0500 "/-0 Фәиз Ped ммди се Bb 135 
LMJ а СЫП? 19 21011 — 195 аңа қю 9% $21.99 Case 501.73 
LEJHA 90. саба 8: 2102.1 9% ааз 16060 кщ ul MA ТРА 6.55 
МАА 473 СН 45 17102434 125 ұқы &5$ DO imag PAGS 9090 МА EE 
Lu 115 Сою 102 JANA ІЫ >% ord 00 WÁIBI2A #55 
шуда з 1ш ы АЛИНА oues 150 Exiender Beard ӯ 10223 пазів 125 


LAC 7000 + Printer $389.00 
40/64 column dot matrix impact, std paper 
Interface all personal computers 


Televideo Terminal $845.00 
102 key, upper, towercase, 10 Baud rates 24 x 80 
char microprocessor cont edit, cap 


Intertube ІІ Тегтіпа! $874.00 


Super Brain 
Floppy Disk Terminal $2895.00 


791C Update Master Manual $29.95 
Complete IC date selector, 2500 pg master refer. 
ence guide. Over 50.000 cross references Free 
update service through 1979 Domestic postage 
$3.50 No foreign orders 


$-100 Computer Boards 
BK Static RAM Kil 

16K Static RAM Kit 

24K Static RAM Kil 

32K Static RAM Kit 

16K Dynamic RAM Kit 

32K Dynamic RAM Kit 

54K Dynamic RAM Kit 

Video Interface Ки 5129.00 


Video Modulator Kit $8.95 
Convert TV set 1710 a high quality monitor w/o 
affecting usage Comp kit w/tull instruc. 


Digital Temp. Meter Kit $34.00 
Indoor and outdoor Switches back and forth 
Beautiful 50° LED readouts. Nothing like it 
available. Needs no additional parts for com- 
plete, full operation. Will measure 100° Io 
+200°F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w/bezel 511.75 


ROCKWELL AIM 65 Computer 
5502 based single board with Іші! ASCII keyboard 
and 20 column thermal pnnter 20 char alphanu- 
menc display, ROM monitor, fully expandable 
5375 00 АК version $450 00. АК Assembler 
595 00, ЯК Basic Interpreter $100.00 

Speaal small power supply for АІМ65 assem in 
Кате $49.00. Complete АІМ85 in thin bnefcase 
with power supply $485.00. Molded piastic 
enclosure 10 fit AIMG5 plus power supply $47.50. 
Special Package Price 4K АМ, BK Basic, power 
supply, cabinet $599.00 

AMSS KMV Super ЕН 44 pin expansion 
board, 3 ferrule and 1 mala bus. Board plus 3 
conactors 522. 95. 

Мам 1/02 Expansion Ей, < parallel ani 
2 sanal peris plus 2 miemal imes $99.00. PROM | 
pragrammer tor 2716 £158.00 


$135.00 
265.00 
423.00 
475.00 
199.00 
310 00 
470 00 


8v Samp, ~ 18v .5 amp, 5v 3.5 атр, 5% 
‚5 amp. 12v .5 amp, – 12 option. «5v, + 12v 
re regulaled. Kit $29.95 Kit with punched trame 
$37 45, 54 00 shipping. Kit ol hardware 514,00. 
Woodgrain case $10.00, 51.50 shipping, 


PROM Eraser will erase 25 PROMS on 
15 minutes. Uliraviolet, assembled $37.50 
Safety switch/Timer version $69.50 


60 Hz Crystal Time Base КИ $4.40 
Converts digilal clocks from AC lina frequency 
to crystal time База Qulstanding accuracy. 


NiCad Battery Fixer/Charger Kil 
Opens shorted cells thal won't hold a charge 
and than charges them up, all іп one kil w/tull 
paris and Instructions. $7.25 


FREE: Send for your copy of оог NEW 1980 
QUEST CATALOG. Include 28e stamp. 
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STATIC RAM CHIPS 
FACTORY PRIME Бота дра зоа пот 


21141 450 ns. $5.90 200 пѕ. $5.90 
4044 450 ns. . $5.90 250 ns . $6.90 


Айй $5 00 Handling on Orders Under 5 


32K STATIC RAM BOARD 


FOR THE 5550 AND 5550С BUS (SWTP etc.) 

= SS50C Extended Addressing (can be disabled). 
* Low power 2114. RAMS (2 AMPS Typical for 32K). 
. power 

е Sockeled for 32K m 

e Write Protect! 


* Gold Bus Connectors 


BOARD, — Pe ол AC 
trol Producis a al! computers 


СУ а 


d W. 37ih жу АУ М oe IL 60609 
927-5510 « 10221-4055 

The Compan lee шы, 

Quality Electronic products since 1975. 

ФМО and GHOST* ше Переа обета of СЫХ INC 
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EVERYTHING 

YOU NEED TO BRING YOUR BASIC 
PROGRAMS TO LIFE WITH SOUND 
Sysiem includes speaker amplifier with 
valume control. connectors. DEMO and 
COMPOSER programs, and complete 
instructions for adding sound іо BASIC 
programs 

РЕТ & TRS-80 11—$29.95. Compu- 
color 11—$39.95.V1SA & MC plus 

$150 post & handling CA add sales tax. 
Send for [ree catalog of recreational a 
software for PE T and 


C ompu« nlor Il 


CAP Electronics, 
1854 Shulman Ave . Dept. В 
San Jose, СА 95124 (408) 371-4120 
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«Oduct versatility and value 


IN NEW YORK CITY 


OHIO SCIENTIFIC &ARISTO/ 
POLKS FULL STOCK AND SER- 
VICE ON CHALLENGER MICRO- 
COMPUTERS. 

CHALLENGER СТР ak $399.00 
C1P 57 FLOPPY 20K 8 198.00 
SUPERBOARD СІР $279.00 
CHALLENGER (COLOR) C4P 8K $698.00 
САР FLOPPY 24K 5" 51698 00 
CHALLENGER СВР 5895.00 
COLOR-DUAL 8“ FLOPPY СВР 52597.00 


C-348K DUAL FLOPPY 8" $3995 00 
С-3 + 23 MEG HARD DISK 58900.00 
C-2-0EM 48K DUAL FLOPPY a" $2699 00 
PLUS ALL SOFTWARE & PERIPHERALS 


Mail arder invited if machine can be 
seni back to us for service. 220V 
conversions available for systems- 
write for quote. Write for (ree cata- 
log. М/С, VISA. AX CARDS ACCEPTED. 


Aristo/Polks . 212-279-9034 
314 5TH AVE (32 ST)NLY.C.. ММ. 10001 
9 30/6-DAILY@ THURS TIL SB SUNDAY 11-5 


Look to Aristo/Polks for res 


Look to Aristo/Polks for reliability, quality. D, 
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ability, quality, product versatility and value 


ENGINEERING 
PROGRAMMERS 


Don't Come To Mass... 


Unless you enjoy challenging micro 
software development projecis with 
some of the fastest growing commer- 
сін! systems manufacturers in Ihe U.S. 
Ou? clients offer generous salaries, 
llexible hours, profit sharing, eic. to 
experienced or degreed assembly 
programmers in areas such as 
communications, diagnostics, texi 
editing, graphics, compiler, and O.S. 
design. Siarting salaries 18-28K. All 
fees, relocaiion and interviewing 
expenses assumed by the companies. 


Piease contact Dave Adams 
(617) 246-2815 (collect calls 
accepted). N.E. Recruiters, 6 
Lakeside Office Park, Wakefield, 
MA 07880. 


Fee paid consullanis 
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DES-MAR 


ELECTRONICS 
2306 Remo Court 
Santa Clara, СА. 95054 
(408) 496-0692 


BRAND NEW (PLUG IN & RUN) 
TRS-80' 16K LEVEL 2 
$699.00 DELIVERED 


TRS-80 TOTAL COMPATIBLE 
DISK DRIVES WITH CABLE 
(JUST PLUG IN & RUN) 
$399.00 DELIVERED 


*CHECES OR MONEY ORDERS 
*PRESENT LEAD TIME: 2 WEEES 
*CA. RESIDENTS 8,5% TAX 


“Т.М. OF TANDY CORP. 
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TRS-80 
Software for 
Investors 


Supplement your stock 
market trading strategy with 
our new technical analysis 
package. 


9 Price cycle forecasting by 
time series analysis 
Moving averages 
Volume analysis 
Momentum analysis 


Also available portfolio bookkeep- 
ing. Send for detailed information. 


Ampero Software Products 


5230 Clark Ave., Suite 12A 
Lakewood, СА 90712 
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TWICE THE BYTE! 


8" DISK CONTROLLER 
APPLE DOS COMPATIBLE 

“ DOUBLES APPLE II” STORAGE 

• SHUGART 800/801 COMPATIBLE 

* STANDARD ІВМ” 3740 FORMAT 


* CPIM UCSD PASCAL” CAPABILITY 
Available at your local APPLE беліп” $400. 


11222 SORRENTO VALLEY RD. 


SORRENTO VALLEY ASSOCIATES 
› SVA 
БАМ DIEQQ, СА 82121 


Circle 262 on inquiry card. 


GREAT PROGRAMS 
WANTED 


We're Chafitz, makers of champion 
programs SARGON and ARISTOTLE. 
Ош MODULAR GAME SYSTEM 
makes it possible to put YOUR pro- 
gram on a Module to plug into our 
Mainframe unit with its 8 digit, 
14-segment alpha-numeric display, 20 
key keyboard and rechargeable battery 
pack. If you have a GREAT program 
that is the best of its kind and/or a uni- 
que concept that will be exciting or 
challenging for youngsters or adults, 
then we want to hear from you. 
Write to 


Chafitz, Inc. 
1055 First Street, 


Rockville, MD 20850 
Attention: Dan Neumayer 
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om CHESS = 


в) Ще ae SERVICE . Send us your 
ARGON | book and we supply expert 
n» services to disk. $12.95 Note: И you 
do not have a book we will furnish a book 
with ont services. ADD $14.95 
ERROR CORRECTION SEAVICE - Sarvice 
a) above plus we correct all known errors 
n your source file. $14.95 
ASSEMBLY SERVICE - Service (b) above 
plus we assemble and supp! ha. ect code 
Юг Jupiter fll system w/Bk. 5 
ALTERATION АМО MODIFICATION SER- 
VICE - Service (c) above pius we patch, 
and suppiy it to run on CP/M as a .COM 
ghjaci file. $24.49 
CUSTOM GRAPHICS INTERFACE SER. 
VICE - Service (d) above plus wa interlace 
It to а custom Graphics Driver and supply 
it as a СОМ object file. Specify your 
vidao board. (2x3 cail "fm wi reverse 
video types өліп 539.44 
Spe diak type 
ANY 8" ІВМ - MICROPOLIS MOD Ii 
NORTHSTAR SD or DD - CROMEMCO B" or 5" 
ADD $6.00 FOR DISKETTE OR 
SEND US A BLANK WITH BOOK 
Calit. residents add 6% tax on diskette and book 


THE OLD ASSOCIATION 
3744 PESCADERO DRIVE 
SANTA BARBARA, CA 93105 


(805) 682-8587 
CP/M із a trademark of Digital Research Corp. 
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11542-1 KNOTT ST. 
GARDEN GROVE, 
CA 92641 
(800) 854-6411 
(714) 891-2663 


MICROBYTE MICROBYTE LO-PRO SOCKETS 
16K RAM BOARD 32K RAM BOARD а к E p 


products, INC. 


e FULLY S-100 
COMPATIBLE 

eUSES LO-PWR 
4KX1, MM5257's 

«2 MHZ OR 4 MHZ 

ФАК BANK 
ADDRESSABLE 

s EXTENDED MEMORY 
MANAGEMENT 

eNO DMA RESTRICTIONS 

e ASSEMBLED & TESTED | ASSEMBLED & TESTED 

2MHZ $250 - 4MHZ $265 | 2MHZ $525 - 4MHZ $540 


REGULATORS MISC. COMPONENTS 


10-99 1000р 
ШЕҢ, ый 90 | 1339... 70 
3201-12.... .90 | 1М348...1.00 
340T-5..... во | LM377... 1.10 
340Т-12.... .70 


LM380... .80 
LM3900.. .55 
TOHOB ..... 4.75 
ИМЕ. .... .35 


eFULLY 5-100 
COMPATIBLE 
eUSES LO-PWR 
4KX1, MM5257's 
e2MHZ OR 4MHZ 
ФВАКК ADDRESSABLE 
eEXTENDED MEMORY 
MANAGEMENT 
•8-ВІТ OUTPUT PORT 
«МО DMA RESTRICTIONS 


0М8216. . 2.10 
8080A ... 4.50 
8251 ....5.00 


SA800 


INSTALLED IN DUAL 
CABINET W/PWR SUPPLY 
ASSEMBLED & TESTED 


(1) DRIVE INSTALLED 


(2) DRIVES INSTALLED 


ASK 
FOR 
OUR 
NEW 
CATALOG 
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IMSAI CONNECTORS 
100 PIN - SOLDERTAIL 
$3.00 each 
10 for $2.75 each 


4116's 
(250NS) 


ADD ON MEMORY 
FOR APPLE, TRS 80, 
HEATH, ETC. 


8 for $64.00 
or 
16 for $120.00 


CERAMIC 
CAPS 

.1 @ 12 VOLTS 
10е ea 


or 
100/$9.00 


DISK 
DRIVE 


2/16’s 
5-VOLT ONLY 
450 NS. 


$32.00 ea. 
or 
: $240 


LO-PWR 


300 NS. 
1-16 PCS. 


$5.25 «а. 
17 UP 
$5.00 ea. 


$695.00 
$1125.00 


NAME, ADDRESS, PHONE WE ACCEPT CASH, 


SHIP BY: UPS OR MAIL 
| CHECK, MONEY DRDERS, 
SHIPPING CHRG: ADD $2.50 VISA & MASTER CHAG. 


UP TO (5) LBS. CREDIT CARDS (U.S. FUNDS ONLY) 


WILL BE CHARGED | 
APPROPRIATELY TAX: 6% CALIF. RES. 


ALL PRIME QUALITY — NEW PARTS ONLY 
SATISFACTION GUARANTEED. 


EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations: S/E Solder Eye . S/E Sold Tail: W/W Wire Wrap. 


FART # свае 

BRAND: TEXAS INST 

407ü 850/100 Imsai/Crom. 

| 4030 501100 Imsa) WIW 

[ BRAND: SULLINS: ULL Rag. 
129865 50/100 Solder Eye 


PART # DESCRIPTION. 
15 ЗЕ 


129990 50/100 S/T Cromsm. . 
ÜTHER .125" CONTACT CTR CONNECTORS: 
12305 22/44 ЗЕ № Fas 1408 4 
| 12758 36/72 SIT .148 
12790 40160 WW 268 
| 100" CONTACT CTA CONNECTORS: 
10048 13/28 SÆ № Ears 140 
25/50 SE TAS 80 


15/30 S/T GAI Kay 


18/36 8/7 
18/38 WW 
22184 SIE KIMIVEC 


40/80 5/7 PET 

43/88 5/Е COS/ELF 43/88 W/W Mot 6800 . 
4385 ST COSIELF . 
43/88 WW СОЗ. 
4248 SIT COS/ELF 


С, SOCKETS GOLD. 
WIWRAP 3 TURN 


60.40 es. 
0.44 en. 


ВОВОА PRIME. 
$8.00 та. 


НА 8 CONDUCTOR CABLES Bit. Long. 
CLASS #1 Тура Cables. 

1, 10 4 ри. $23.00 

B to B ges. 20..00 


CONNECTORS FOR CENTRONICS 700 SERIES. | 
Ampheaol 57-30360 


$8.00 «a. 
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10-2dpes. 25е». ip.) .156" CONTACT CENTER ыш >< 
ma 


15/30 WW GR! Key — . 
18/38 SIE 


72 ЗТ . 
43/86 S/T Moi BAGO . 


43/88 5Л Mat 6000 . 
43/88 SIE Mot 6800 . 


'D' TYPE SUBMINIATURE CONNECTORS. 


QUANTITY 


PART NUMBER . "І24рса. 


oP 


95 
110903-1 
15P 


A 158 
$1211.1 
51228-1 
1109632 2 pr. Grey Hood 


26Р Mele 


5$ Pomalo 
61212-1 1 ре. Grey Hood 
51226-1 2 ре. Black Несі 
110983.3 2 pc. Grey Hood 


37Р Маш 
37% Famals 
1108824 2 pc. Gray Hood 
50Р Male 

Female 
51216-1 1 ре. Grey Hood 
110983.6 2 pc. Grey Haed 


20419-2 Hardware Set 
(1 Heod Set) 


DESCRIPTION. 


ТЕТІН ТЕГІ 


TERMS: MINIMUM ORDER: $15.00 ae? n „ЗВ For 
Handling & Shipping. Orders over 830.00 in the U.S.A. 
We Pay tha Shipping. CALIF. RESIDENTS. ена Add 
696 Sales Tax. 


COOLING FANS. 
Extra Guini. 


$16.00 ss. 
17.00 a». 
NOTE: NO C.O.D. OR CREDIT CARD ORDERS WILL BE 

ACCEPTED. 


BECKIAN ENTERPRIES 
Р.О. BOX #3089 
SIMI VALLEY, СА 93063 
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MAIL ORDERS ТО: 


* B" Siemens FDD120-8D 
{| All Siemens options in- 
cluded in this drive 
may ba configured hard 
or soft and single or 
double density, We find 
this to be an extremely 
reliabla drive, $430.00 
Fully Shugart compatible, 
64” BASF Magical Miniature Mini 
drive only 2/3 the slze of others 
is ratlable and durable and quickly 
gaining In popularity with our 
customers, Single or dual density 
fast access times $259.00 
Tarbell... single density. A&T, $265 
$265, kit, $179, A&T $219 w/ 
purch. of 2 drives, Tarbell double 
density, ОМА, $399. Delta Double 
dansity, $399, Micromation double 
density w/programmable UART for 


FLOPPY SYSTEMS 


RS-232 port $495, Sorrento Valley single density for Apple, $399. 


Cable Kits For 8" Drives with 
10° 50 cond, cable and conn 
ectors. Also power cable and 
connectors, Fiat cable assem 
if you wish. For one drive 


*. >» 
м” 27.50, two 33,95, three 38.95 
б Kits for 5*4" Drives as above, but 34 
cond. For one drive 24.95, two 29.95. 

a “Power One" Model CP206 


e -” Power Supply adequate for 
че с. at least two drives, 2.8A/24V 
{ 4 


2,5A/5V, 0,5 А/-5У beautiful 
Quality. $99.00 


CABINETS for FO0120 and 
801R drives, or CP206 supply. 
Matte finish in mar resistant 
black epoxy paint and stack- 
ing design 29.95 


DISKETTES 

(Mrx, Varbatim, 
Georgia Magnetics) 
8” $39.95/10 
5%” $34.95/10 


TEPPUTETETIZIYINM 


à 
4 
EI 
Қат СА 
% 
b 


— n ree een 


STATIC RAM MEMORY, S-100 
32K - $549.00 16K - $349.00 


“BACK TO SCHOOL” 
KEYBOARD SPECIAL 


EN S 


CHERRY "PRO" Keyboard $119.00 
Streamlined Custom Enclosure $34.95 
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SOFT - 


WARE: 


OS-1 (see opposite page) 
Call for up to the minute pricing 
on S-100 DMA controller, LSI-11 
controller,cabinetry, etc. 


PS: OS-I runs on the ТК5-80, and сап 
transform it from a toy computer to a 
real business machine !!! 


CONTROL 


POWER 
UNIT 
$395.00 


For the first time in something like 10 years, 

a new STANDARD in removable media has 
evolved, Selected by Datapoint, and others 
who have not yet announced, this drive is 
beautifully simple and easy, if not trivial to 
maintain, 920k By/sec, transfer rate, 3600 RPM 
39 Ibs and only 125 Watts. 


Daisy VVheel Printers 


25 2 Qume Sprint 3\45 


Electrolabs 


POB 6721, Stanford, CA 94305 

415-321-5601 800-227-8266 
Telex: 345567 (Electrolab Pia) 
Visa MC Ат. Exp. 


ESAT 2008 — 


BI-LINGUAL 80x24 

COMMUNICATING 

TERMINAL 
Scrolling, full cursor, bell, 
8x8 matrix, 110 - 19, 200 
baud, Dual ‘Font Appli- 
cations. Arabic & Hebrew, 
Multilingual Data Entry 
Forms Drawing, Music, & 
Switchyards. $349.00 


ил т ІП т! 


= 
DEL 


) к t IT -4D Ir т 


1 же т № 
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New ! 


SOCKET 
SPECIAL 


Г "Won't Let Go" 
S 


PRINTER (factory warr.) $1499.00 
POWER SUPPLY (Boschert) 349.00 
(shown mounted on rear of printer) 

COMBINATION SPECIAL $1699.00 


Cases available .......... 200.00 
$-100 interface card . ..... 149.00 
DATA DISPLAY MONITORS 


Used 12” Sylvania mon- 
itors Composite Video, 
15 MHz, 120УАС, Re 
built with NEW P39 
anti-glare tube $119.00 
New P4, 109.00, used 


P4 79.00. | 
U-fix model, 10/$300.00 | 


“OEM STYLE” as above, 
will fit any case, (Both 
versions serviced by quali 
fied tech). Identical to 
above but subtract 512.00 


Televideo 912B Televideo 920C 


($860.00) ($1020.00) 
TELEVIDEO 912B 


— Upper & lower case 

—Adjustable baud rate 

—80 x 24 

— Editing capabilities 

—Printer port 

—Second page memory & 
much much more 


TELEVIDEO 920C 
—Same features as 912B 
PLUS 
— Line & character Insert/ 
delete 
~Special function keys 


Low Profile 
Solder Tail 
1CENT/Pin!! (0.75/1000°) 
14 16 18 20 22 24 28 40 
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CP/M* Source Code - FREE! when you purchase “OS-1" 


Electrolabs’ new operating system for the 2-80 designed to have exactly БЕ; =ч. PAPER TIGER 

the appearance of UNIX**, including virtual 1/0, "set ТТУ”, a tree and a 3c IDS MODEL 440 

shell, filters and pipes PLUS total compatability with CP/M software! m " i — 8 Software Selectable Character 
p Sizes 


— Parallel & Serial Interface 

— 98 ASCII Character set, uppar 
& Lower case 

— Forms length control 

— Tractor Feed $949,00 

Graphics option with 2K CRT 
screen buffer add $199.00 


(Because OS-1 is truly a comprehensive 
“OS”, and not merely a file handling 
= “DOS” we have changed the name 
FEATU RES from *'Superdos" to "(S-1'") 


VIRTUAL I/O - copy with a single command between floppy and hard 
disk, or from TT Y to printer to tape to disk... etc., etc. 

No messy 1/0 routines to write, & no awkward transfers. 
SECURITY - 9 modes of file protection, user and login protection. 
MULTI-USER - up to 256 passwords. (non-simultaneous users) 
16МВу FILE SIZE - but no limit to no. of directories per device, thus 

allowing EASY implementation of gigantic storage devices. 
"SET TTY” - for printer or crt: tabs, page width, buffer, cursor, UC/LC, 


DYNAMIC DEVICES MODEM 


— Acoustically coupled mudem 


fonts, formfeed, arbitrary control characters etc., etc. | m = 
"LOGIN" - automatically executes user selected programs and "set TTY”. = ^ synchrous 0-300 Baud 
OCCUPIES 12KBy - onty 50% larger than CP/M, but 500% more features. E ai: originate or answer 
CP/M & CDOS COMPATABLE - your library is guaranteed to run! ашан 
— Operates full or half duplex 
" (Naturally, we are not giving away the version of CP/M written by mode 
Digital Research, Please pardon our pun, but they might object — 15 minute assembly $149.95 
What we ARE giving you is a greatly enhanced version of CP/M 
which resides on OS-1, and allows the user of OS-1 to run any and SPRIN 
all of his programs, packages or system utilities which are already ao GTIME ІС 5Р ECTACULAR 2732 95,00 
running on СР/М, We give you the source code at no charge so ile Supply Lasts) 4116 (set of 8, 16K, mem- 8748-8 49,00 
that you may modify any part of the CP/M to suit your own sys MEMORY & EPROM ory expansion for TRS-80, 8755-8 49,00 
tam requirements, At no charge, you also receive the enhancement 2114 $ 5.99 Apple, Exidy) $69.00 CPU 
allowing 4MBy files instead of 256K.) 2114-2 6.99 2708 8.95 6502 6.25 
қ z " n 2-80 
OS-1 (with debugger, linker and screen oriented editor $199.00 э: A а ағы. ее 2-ВОА 12.06 
Update service, per Year B €" e O V NH 9 €"? 8 B ва UN 9 €" 9 9 €9 9 B b егет 29.00 - - ЕТЕР te. = 
Symbolic Пеһшддег.,........................... 150.00 | ELECTR = S 8741 79.00 
MACRO-Assembler (Creates relocatable code) ...... 150.00 CTROLAB FLOPPY CONTROLLERS 
"C" ботшіег............................... 660,00 РОВ 6721 Stanford, СА 94305 Шіл po 
FORTRAN Compiler set 9" à à $ b X à he à »P à & 9? B à à à O B à H ат 100.00 41 5-321-5601 800-227-8266 | Pd372 39.00 
BASIC Compiler (very Ёаѕ10).................... 350.00 § Telex: 345567 (Electrolab Pla) MISCELLANEOUS (CALL US!!) 
| - MATCHMAKER TECHNOLOGY 
" v^ SORCERER 
| | TURNKEY DISK SUBSYSTEMS mam 
: i DISK = 
High Resolution 480 x 512 IS = P APPLE 
for B&W and Color Imaging and Graphics IN!!! 2 "^ 
Light pan, A-D, D-A, TV synchro (needs no time base Е 
correction or adjustment with anything between гап- ————PÁÀ м“ РЕТ 
dom interface 4 NTSC commercial standard), T. V. aggravation, peepee аы id i 
single frame grabber ("snapshot"). Up to 1 Byte of at- nin EO D 


tributions per pixel. 


[51-100 & S-100 applied to: 


Graphic Presentation — such а5 computer generated animation & other 
raphic displays up to 256 colors & up to 256 b&w gray scales. Image 


APPLE SORCERER 


FEATURES: FEATURES: 


— 28" Floppy DISK DRIVES (Single Sided) — 2 B" Single Sided Floppy Disk Drives 
nalysis — using built-in FRAME GRABBER, for medical Image en- — Color Coordinated Cabinet with Power Suppiy — Single and/or Double Densily 
hancemant, contour analysis, & pattern recognition. Commercial TV — Expanded version of APPLE-DOS — Color Coordinated Cabinet with Power Supply 
Tilting 8 Advertising — using synchronization capability. Interactive — Single —— aei ia | — Full 85.232 Interlace | 
э — Full Cabling, Connectors + umentation = 05-1 Disk Operating System (Fully CP/M 
graphics using light pen accessory. e ue mo ач igi л аш 2 MN 
BASIC CONFIGU RATION = — Plug in and СОН! $1695.00 = Full Cabling, Connectors + Documentation 
— Assembied and Tested 
LSI-11 $1995, S-100 $1265. OPTIONS: = One 5.100 Siot available tar Memory Expansion 
Fur TRS-80/Exidy Add $595.00 — 2 B" Double Sided Drives {In piace of Single Sided) — Plug in and GOI! $2195.00 
Includes: Data Board - 32K (480 $2395.00 


x B12 x 1 pixel) D-A 16 Javel video — 16K Internal Memory Expansion Kit 69.00 


nerator, Video Synchronization OPTIONS: 
"ілін pp a в Leur ші PET — 2 8" Double Sided Drives {tn place of Single Sided! 
M $2645.00 
ing Board, Prices and specifications same as for APPLE except — 32K Oynamic RAM Memory Board, Assembled 
РЕТ Operates via PET-DOS and Tested $ 299.00 
FEATUR ES- H iah speed. ОМА — 16K Dynamic ВАМ Internal Memory Éxpansion Kit 
or 2KBy window memory mapped interface. кылы тады $ 68.00 
Full NTSC commercial color capability. Low ші T TRS-80 — Deluxe Business Software package includes: 
power consumption, Excellent Software | |. Prices and specifications same as for SORCERER with C BASIC 
А а following exceptions: WORD PROCESSING SOFTWARE 
Options — Accessories — Software 
А = Expansion Interface necessary INTERACTIVE “Big 4": 
Options include: light pen, auxilliary outputs, — Space for up to 48K plugin dynamic memary on Genaral Ledger, Accis Payable, Accs, Rec. 
text mode, memory and much more Acces Controller Card and Payrol! $ 695.00 
sories include: b&w and color cameras and — Software package as above $ 995.00 — 10 МВУ Removeable Hard Disk — Call for Details 


monitors Software: ‘Plot’ 2D or ЗО, 
“Tilting”, "Contour", “Image Enhance 
ment”, "Vector Curve Generation’. 
Call for price and details 
*CPM and ** UNIX 
trademarks of Digital Research and Western Electric respectively. 


ANOTHER Fine Product brought to you exclusively by the folks at: 


Outside Cal: 800 227-8266. Electrolabs ТЕХ: 345567 Eleerrolabi PLA 
РОВ 6721, Stanford, Са. 94305 
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Circle 272 on inquiry card. 


eJ. у. wu EDE: Computer Products 
SEND FOR OUR NEW 1980 CATALOG TODAY 


OUR BEST SELLING MEMORY 


EXPANDORAM 


„= тот TO 64K USING 4116 RAMS 
M 24. 


и €: а = 
E NIS. АЯ” =", um Еу 


interfaces with most popular 5-100 boards 

Bank selectabte; PHANTOM provision 

Draws only 5 watis fully populated 

Designed to work with 2-80, 8080.and 8085 systems 
Мо wait states required 

16K boundaries & protect via dip switches 

Kits come with sockets for full 64K 

Invisible refresh 

MEM-16130K (16K KIT) 

MEM-18130A (16K AAT) 

MEM-32131K (32K KIT) 

MEM-32131A (32K A&T) .......... 5.50 
MEM-48132K (48K KIT) . 

MEM-48132A (48K A&T) . 

MEM-64133K (64K KIT) ,..,..... 

MEM-64133A (64K ААТ) ............ .... $499.95 


SOLID STATE MUSIC 


EPROM PROGRAMMER FOR 2708 OR 2716 


MEM-99510K(KIT) «ӛвазваевечееечвееоеяеа $125.00 
MEM-99510A(A & ik ER VETERES STEEP $175.00 


VECTOR GRAPHICS 


HI-RES GRAPHICS 


256X240 S-100 HI—RES GRAPHICS BOARD 
IOV-1070K(KIT) ..... eese asses ios $150.00 
IOV-1070A(A & T) 

LIMITED TO STOCK ON HAND 


SOLID STATE MUSIC 


І/О-4 


2 SERIAL & 2 PARALLEL МО PORTS 


[OI-1010K(JADE КІТ)................. . $149.95 
101-1010А (А & Т)............... (ces. 9199.85 


S D SYSTEMS 


SBC-100/200 


2 OH 4 MHz SINGLE BOARD COMPUTER 


$-100 hus c правый Z BO CPU 

1K of on-board AAM 

4 EPROM sockets accomodates 2708. 2716, or 2732 
One parallel and one serial МО port 

4-channel counter timer chip (2-80 СТС) 
Soitware programmable serial baud rates 
CPC-30100K (2 MHz KIT) 

СРС-30100А (2 МН? ААТ).............. 
CPC-30200K (4 MHz KIT) 

СРС-20200А (4 MHz ААТ)..,,.......... 
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GET THE INSIDE TRACK 


JADE DOUBLE-D 


DOUBLE DENSITY DISK CONTROLLER 


Read/write single or double density, 8"or 5 ," drives 


On board Z-80 insures reliable operation 
CP/M compatible in either single or double density 
Density is sotware selectable 

Up to 4 single or double sided, single or double 
density drives may be mixed on Ihe same system 
EIA level serial printer interface оп board-up to 9600 
baud (регігсі for despooling operations) 

All the hard work of disk access is done by ihe ол 
board Z-80A and 2K memory, leaving your host 
CPU free for its norma! duties 

Uses ІВМ standard formats Юг proven reliability 
THIS BOARD REALLY WORKS Ifi 
IOD-1200K (DOUBLE-D KIT) 

IOD-1200A (DOUBLE-D A&T) . 
IOD-1200D (MANUAL ONLY} ..... writes 


S D SYSTEMS 


VERSAFLOPPY 1l 


DOUBLE DENSITY DISK CONTROLLER 
Single or double density floppy disk controller 
985600 bytes on 8" doubie sided diskeltes 
259840 bytes on double sided 5*4" diskettes 
S-100 bus (IEEE) standard compatible 
(BM 3740 formal in single dansily 
В” and 5¥," drives controlled simultaneously 
Operates with 2-80, 8080, and 8085 CPU's 
Controls up to 4 drives 
Vectored inlerrupi operation optional 
IOD-1160K (КІТ)............... 

ІОО-1169А (A&T) — еке 


S D SYSTEMS 


VERSAFLOPPY 


VERSATILE FLOPPY DISK CONTROLLER 
IBM 3740 soft sectored formal 

6-100 2-80 ог 8080 compatible 

Controls up to 4 single or double sided drives 
Compalibig with all popular disk drives 
CP/M compatible 

Listings for conlrol software included 
IOD-1150K (KIT) ,.......... 
IOD-1150A (АЯТ) 


NEW DISK OPERATING SYSTEM 


SDOS IS HERE 


WE THINK IT'S SUPERIOR 


SOOS is a CP/M compalible operating sysiem 
designed for the S.D Sales Versafloppy | or Il. tt 
requires the SBC-100/Versalicppy board sel and 
functions as а Superset of CP/M, giving 19 
additional [unclions including file attributes, disk 
label. and read/write logical blocks. Ii provides 
additional protection features, and is expandable 
to a multi-user real-time system. 

SDOS selis for $200.00 


CALL FOR SALE PRICES !!! 


32K STATIC RAM 


EXPANDABLE 8K/32K, 2/4M Hz, KIT/A&T 
NEW 2 OR 4 MHz REY. C BOARD 


THE JADE BIG Z 


2-80 CPU BOARD WITH SERIAL МО PORT 
2 or 4 MHz swilchabie, on-board 2708, 2716, ar 2732 
EPROM useable in SHADOW mode (full 64K RAM) 
Automatic MWRITE generation if no front panel 
On-board USART for sync or async AS232 
CPU-30201K ІКІТ)...... ше censa ERE. ӘМ» $159.00 
CPU-30201A (А А Т)......... "LPS s.. $209.00 


. $15.00 


‚ $189.95 
' $238.95 


S D SYSTEMS 


EXPANDORAM |І 


4 MHz HAM Молар EXPANGABLS TO 256K 


а] 


ТЕТ 
ТТІ 


58-100 bus compatible, up to 4 MHz operation 
Expandable memory from 16K to 256K 

Dip switch selectable boundaries 

Page-mode allows up to 8 boards on the same bus 
Invisible refresh. PHANTOM output disable 
Designed to operate in 2-80 based systems 
MEM-16631K (16K KIT) 

MEM-16631A (16K A&T) ............. ns 
МЕМ-32632К (32K KIT) 

MEM-32632A (32K АҺТ)................ 
MEM-48632K (48K KIT) ..... 
МЕМ-48632А (48K ART) А 
МЕМ-64632К (64K KIT) ........ Т 
MEM-64632A (64K A&T) .., 


VECTOR GRAPHICS 


12K PROM/RAM 


ІК OF STATIC RAM AND 12 2708 SOCKETS 
МЕМ-12340А(А & T, NO PROMS) ....,,, $135.00 


BEST BUY RATED 


TV-1 ONLY $7.95 


OUR BEST SELLING R. F. MODULATOR 
GET YOUR "ROCKS" OFF..THE SHELF | 


CRYSTAL SALE 


WE STOCK 40 STANDARD FREQ. 3FOR $12 
TIMELY SPECIAL 


60 Hz TIME BASE 


CRYSTAL CONTROLLED KIT ONLY $4.95 
COMING SOON 


NEW JADE P/S ИО 


PARALLEL/SERIAL/INTERRUPT BOARD 


2-80 SIO/PIO, 2 CTCs, expands to 2 5105, 4 CTCs 
4 serial poris (async, sync, Ызупс. SOLC/HOLC) 
2 parallel ports with full handshake 

Software baud rate generators, interval timers, 
counters, and generates 32 vectored interrupis 
Designed especially for MP/M multi-user multi- 
lasking operating systems. For use with Z-80 only 
101-1045B (BARE BOARD) 

101-1045К (KIT) ...................... куа 
101-1045А (A & Т) 


‚ $519.95 
‚ $589.95 


$224.95 
SALE SALE SALE SALE SALE 


EPROMS 


BUY NOW AND SAVE 


2716(T.1.) ....... T——— LA - 
2716(5 VOLT) .. . 


CALL FOR PRICING ON LARGE QUANT! TIES 


Circle 273 on inquiry card. 


PRICES SLASHED FOR MARCH 
CALL TOLL-FREE AND SAVE 


800-421-5809 CONTINENTAL U.S. 


TERMINAL SALE 


ADDS REGENT 


OUR FINEST LINE OF TERMINALS 


ADDS REGENT 20 ..................... $795.00 
ADDS REGENT 25 ..................... $850.00 
ADDS REGENT 40 . — РТИ . $1195.00 
ADDS REGENT 60 ........... REC. oe $1495.00 


SPECIAL PACKAGE PRICE 


RS-232 SET $6.50 


1 MALE DB-25, 1 FEMALE DB-25, 1 COVER 
MICRO WORKS 


2708 PROGRAMER 


FITS STANDARD SWPT 6800 1/0 SLOT 
LIMITED SUPPLY(A & T) ...........,...- $75.00 


VECTOR GRAPHICS 


S-100 CARD CAGE 


17" RACK WITH 18 SLOT MOTHERBOARD 
ENC-118100(A & Т),........... : 


SPECIAL CLEARANCE SALE 


4K EPROM BOARD 


HOLDS UP TO 16 INEXPENSIVE 1702A's 


MEM-04220K(KIT NO PROMS) 
МЕМ-04220А{А & T NO PROMS) 


CP/M 2.0 


Digital Research has dane it again! This new release of their 
mhdusity slandard disk operating system is bound 10 be an 
even bigger hit than (һе original version. AH of the 
fundamental file-size restriclions of release 1 һауа been 
eliminated, while maintaining full compatibility with the 
earher yvarsions This new release can be field-canfigured by 
Ihe user for а single mini-disk up through а multiple dnye 
hard-disk system with 128 megabyle capacity, Field 
configuration can be accomplished easily Ihrough use of the 
Macro Library (DISKDEF) provided with CP/M 2.0 


... $150.00 


$79.95 


A powerful operating system for only 


JADE’S NEW MOTHERBOARDS 


THE ISO-BUS 


WE'RE PROUD OF OUR MOTHER ! 


BARE BOARD ............ залоза оозаа $59.95 
Га «ty а TION . $129.95 
ASSEMBLED & TESTED ecansosuossosss 9449.95 


SPECIAL PACKAGE PRICE 


ROCKWELL AIM-65 


THE HEAD-START IN ee 


KIM-1 compatible 
On-board printer 
Full ACSII keyboard 


ак Assembler/Editor..$80.00 
Special Package Price $599.00 
AK AIM-Gi ВК BASIC ROM, Power Supply. and Case 


Circle 273 on inquiry card. 


JADE 


MEMORY EXPANSION KITS 
FOR 


TRS-80 APPLE EXIDY 


Everything you need іо add 16K of memory to your 
computer. Your kit comes пеайу packaged with 
easy to follow instructions. In just minutes your 
computer is ready to lackle more advanced 


software. $69. 00 


SALE SALE SALE SALE SALE 


TRANSISTORS 


LOOK UP THE SPECS AND STOCK UP 


5 un ........................ КҮР” 10/51.00 
2М718..... ix vA. TUTUP, AT «44 10/$1.00 
2N2222A ....... ete заа 
2N3392....... А 
r». .2/$3.00 
CO ЖӘКЕН ШО 
TE 20/$1.00 


$16.95 
$10.95 6828P 

6834P 

5050Р 

8852Р 

5860P 

5862P 

5875L = 

5880Р Е . $2.80 
CHARACTER GENERATORS 
2513 Upper 87. 
2513 Lower 

2513 Upper (5 volt) .. Ў 
2513 Lower [5 volt) 513.00 
MCM6571 up scan $13.00 
MCM6571A down scan$10.95 
PROMS 


Za0A (4MHz) . . 
CDP1802CD ... 


8212 
8214 . 
8215 


8224 (2MHz) 1702A 


2708 . 
2716 
2716 (5v) . 
2758 (5v) 

OYNAMIC RAMS 
4116/4160 B for $74.95 
2104/4096 zh $4.75 
21078-4 : $3.95 
TMS4027/4096 . 

STATIC RAMS 
21102 (450ла) . .. 
21L02 —* p 
2101-1. ааа 
2111-1 
22, ..-.. 
2114. (450ns) . 

2114. (30003) 
TMS4044 (450ns) 
TMS4044 (300ns) .. 
4100 (200п%) 


59. 
BAUD RATE GENERATORS 4200A (200ns) .. .. 


MC14411 . $10.00 


Computer Products 


4901 W ROSECRANS, HAWTHORNE, CA 90250 
213-875-1313 


Ф 


PLACE ORDERS TOLL FREE 


800-262-1710 800-421-5809 
INSIDE CALIFORNIA CONTINENTAL U.S. 
WRITE FOR OUR FREE 1980 CATALOG 
FOR CUSTOMER SERVICE OR TECHNICAL INQUIRIES 
CALL 213-679-3317 
TERMS OF SALE: Càsh. checks. money orders. and credit 


w0..10/$1.00 | 


cards accepted Minimum order $10.00. California residents | 
add 6% sales tax. Minimum shipping and handling charge | 


$2 50 Prices аге 10: US and Canadian delivery only and are 


subject 10 change without notice For export prices and | 


information send {оғ a JADE IN INTERNATIONAL CA TALOG. ° 


800-262-1710 INSIDE CALIFORNIA 


INTEGRAL DATA SYSTEMS 


THE PAPER TIGER 


132 COLUMN DOT MATRIX PRINTER 


Up to 198 CPS 

1.75 10 9.5 inch adjustable 
tractor and friction feed. 
Parallel and serial 
interface. 

98 character ASCII set. 

80 to 132 columns. 

6 or 8 lines per inch 

Eight software selectable 
character sizes. 

110, 300, 600, or 1200 baud. 
PRM-33440..,.......... MUTA 
PRM-33441(GRAPHICS & 2K BUFFER). 


GUARANTEED PREMIUM QUALITY 


JADE DISKETTES 


MAGNIFICENT MAGNETIC MEDIA 1 


5¥,” single sided, single density, box of 10 
ММО-5110103 (SOFT SECTOR) 
MMD-5111003 (10 SECTOR) 
MMD-5111603 (16 SECTOR) ....... ы 
5/4 double sided, double density, box of 10 
MMD-5220103 (SOFT SECTOR) 

В” single sided, single density, box of 10 
MMD-8110103 (SOFT SECTOR) ,......... 
8" single sided, double density, box о? 10 
MMD-8120103 (SOFT SECTOR) 

8" doubie sided, double density, box of 10 
MMD-8220103 (SOFT SECTOR) 


% 
SPECIAL ” 
SALE 
PRICE 


. $950.00 
$1050. 00 


PART NUMBER 
SWD-103 
SWD-104 
SWD-105 
SWD-106 
SWD-107 
SWD-108 
SWD-109 
SWD-110 


NUMBER OF SWITCHES PRICE 
$1.00 $1-18 

$1.05 

$1.10 

$1.15 

$1.20 

$1.25 

$1.30 

$1.35 


d oovo-ounnctu 


OL 


ZIP* DIP ЇЇ SOCKETS 6 


2 7, 


|: з 


16 PIN ZIP* DIP Il ........ 
24 PIN ZIP* ОРИ... 
40 PIN ZIP* ОРИ .... 

* ZERO INSERTION PRESSURE 


SPECIAL PRICE FOR MARCH 


NOVATION CAT 


ізіне can COUPLER/MODEM 


Let your computer 

talk to other computers ! 
Bet! Systems 103 compatible 
300 baud, answer or orginate 


IOM-5200A (SALE PRICED)........ „ $157.50 
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Dage ELECTRONI 


Жал IDH Series - Headers 


PC Mounting 


34 IDH-34S IDH-34SR | 2.25 
40 IDH-40S IDH-40SR 


4181.00 
* Header is permanently mounted on РСВ and accepts IDS socket connectors. 


Ejector Ears for above. 


CS 


10 — IDH-10S ІПН-105Н 
20 — IDH-20S  IDH-20SR 


1.85 


50 IDH-50S . IDH-50SH | 3.25 2.95 2.75 


20/$3.00 


® Straight or right angle mounting options available for both solder and wrap pin terminaliong. 


IDC Card Edge Connectors 


1.30 
1.50 
24 2.25 
40 3.75 


1.25 
1.40 
2.15 
3.50 


1.25 
2.00 
3.25 


1.10 
1.75 
2.95 


Provides pluggable termination of cable to PCB thru IDP plugs and standard 
DIP sockets such as RN ICN series DIP sockets. 

Single piece design for easy handling and assembly. 

Cover latch allows cover swivel for easy cable insertion. 

Tapered pin tip permits easy insertion into IC sockets. 

Strong leads for multiple insertions without damage. 


ЖА Transition Connectors 


2.50 
3.00 
3.60 


2.40 
2.80 
3.45 


3.15 


Connector used to permanently attach cable to PCB. 

Lead length options for .062" and .125" thick PCB. 

Rugged single piece design for easy assembly and dependability. 
Cable can be attached before or after soldering connector to PCB. 


э өтесе 


Note: Custom crimping available оп all products for proto-type 
quantities at 50¢/connection. 


Gold: All parts on this page except Cable are gold plated. Because 


o! the volatility of gold pricing, orders may be subject to a gold 
surcharge. 
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1-8 10-24 25-99 
10 1.50 1.35 1.25 


Wire Wrap 


Pins Straight Right Angie 


10 IDH-10W . IDH-10WR 


20 IDH-20W . IDH-20WR 


4.25 
475 
5.95 
100/$10.00 
е Solder termination length for either .062" or .125" PCB. 


ә Ejector/Latch avaliable, latches IDS socket in place when closed, serves as ejector when 
open. 


1.75 3.95 


4.50 
5.60 


3.75 
4.25 
5.40 


25 Pin ‘D’ Subminiature 


1-8 10-24 25-99 
Plug 6.00 5.25 4.70 
Socket 6.35 5.60 5.00 


feM Insulation Displacement 


Sockets 


Socket 
Pins Connector 1-9 10-24 25-99  mRelle! 


10 10510 1.40 1.20 1.10 ‚25 
26 10526 2.50 2.40 2.30 25 
34 10534 3.25 3.10 2.95 .25 

ч 40 10540 3.95 3.70 3.55 25 
50 10550 5.00 460 4.40 2.25 


Strain 


Provides pluggable termination of cable to PCB thru 10$ sockets and IDH headers 
Singla piece body construction for easy assembly, strain relief attached after assembly 
Rugged cover latch and optional strain relief for dependability 

Strain rellef can be purchased separately. 

Molded crienlation tah. 


AA Cable 


Conductors Solid Color Color Coded 
10 ft. 100 ft. | 10 ft. 100 ft. 


10 290 17.00 
3.40 23.80 
3.70 27.20 
34.00 


40.80 8.00 72.00 


44.20 8.60 78.00 
57.80 | 11.00 102.00 


68.00 | 13.00 120.00 | 


85.00 | 16.00 150.00 


4.40 


7.80 
50 9.50 


Compatible wilh all RN IDC products. 

Wire spacing O50" + 002”. 28 ga stranded 

10 thru 50 Conducter Laminated Cable Solid Color (with wire one mark) or Color Coded 
Available in 100 toot rolls, or 10 (ос! lengths 

Meels UL ЕЯ: 1 Vertical Flame Test 


135 EAST CHESTNUT STREET No. 5, MONROVIA, CALIFORNIA 91016 » (213) 357-5005 • TWX91 0*585*3484 


Circle 326 on inquiry card. 


With Purchase of The 


INTEG 0 
ЕНЕЕ Paper Tiger z: | | ІШ 4320 KEYBOARD 


tee Сони Buss from Сазы widasttial съ 
Your Choice, $200 Value ра! бу cogi eere Мо short cuts hase bern Lagen 1 A TTL Фара AAA $1050 


fe ротаси (dg eather соша) Adley Tacrmiruticn | 
I|Graphics Option Package | М || салмен талан "че ЕТА RS232....AAK 1190, 
2] Interface for APPLE | 8803-18 || | ППА - i Friction... AAE 1100 shipping 
3 


| TRS-80 Printer Interface iIBslot |... ИТИНЕ 103 Modem ААВ 1575 Tem 
California Digital has resently IMSAI Е = ~_— 
researched Une complete low 


cosi printer market, lila our 
opinion that the 105440 Paper Mi idi k Dri f TRS- g0 PLASTIC LIBRARY CASE 
Tiger is, without доці. the inl IS rive or with purchase of each box of ... 


Verbatim mini-diskettes. $5 value. 


mea) ле and uffers the S5 
cat value of any printer cost- i = 
ing under 21.000. your choice $ cy 
Chis quality dot matrix printer Lobo | 
ч M BOXof 10 


invorparates such feawrce us 
i |: character size to allow print densities upto 132 | d 
vharaciers per line. Full forms handling vapabilities and tractor n C [| е 5 


feed aeria miis iram іо 9.5‘. The Paper Tiger is engineered Ui 
іс aceupt either parallel or RS232 serlal ASCII. 110/220V.50/60Hz. is a | t f C bl 
“12,00 plus Ф П ег асе а e 


5 Shippin. 


CONNECTORS |2098... Аі < ЭТЕП! X10 SPECIRL 


= D825P КЕЕ я ч п вм мои Und. California Идиш vena 


P ture aptit thes djs гил uà asbur rn pipes 
male plug & hood fst бай ас Мс rs aemtiv cor fea 
0625 or | | GOLD р pre n Appia “ c ien ne ne maeu frin ^ 
$ | a tp» | duy + p) шеп Nels амн {шг 
5 a | МӨР а DUE - p vu "ure nue 4 ұз. Га spare e н will re» i 
3 1 г sppibanoes ju sear hor e uMuffice, әрен cand adu E М М E АЛ С =] 
} ' Гм dec 4909. tht oad знали dere ұлығ existing wiring, 

Нова} solder .126%.250 12.95 3/9 7.50 TP hair yeas a cuanto] up bo F6 different rieri ricik due 

Qiy je, male hd. [nant w/e .125caalíars $4.95 3/913.00 лі east dde vut іне бы the Syste 3-10 to сито your COLOR • GRAPHICS* SOUND 


0 305 1.95 LIS Altair seldertall .140геве 35.95 3791500 ншің any fig ientra em the гені інте 
25 2.95 1.79 1,05 SPECIALS mlir Өз ИИ они «тнт а: $ Mig Sug. 
100 2651.67 .95 | 22/44 Ki m әугіні 155" $1.95 3/$5.00 Mii ter Control Comme ................. 134. 45 Кейі... 


500 2. 25/50 solder tab .156" $1.09 3-42.00 Ape rid С tte sme Сшутейер....,4.442... EDS Bà 
- m е 2. 36772 № da post ww 156 $1.35 3: $5.00 danke, Lan js Меншік ur Wall Sw н 12,143 PLUS SHIPPING #1195 


Authorized Duiribuloc 10 Ры, 50+ A " : tiril g 4-м ! Кетиш 
* 130-0 IRM sof Гога м. $34 00 $3, 10 с). Shugart Associates XEROX 800 rem pean rendi ШЫР ann or 
Scotch ($0 7 Double side soft 65,00 8.00 WORD PROCESSING . 5 onion rem кемен. | 
Data Products 141-0 Double density — 34.00 — qon SE AE DER Mes da 
‘ М nr * . ей 
141-9 еш очы — 70,00 6.60 SASOO-R Floppy Disk Drive |КЕМВОАНО тиш кері shld intr angl м 
P “ 


р : $ іш с? П 
140-32 8” Hoard sector 4e, 00 4, 0 Tie most cost effective wav to store data prec- ASCII ENCODED Pu pen Oe eat ci ond indy the lavta 


TH1-COH 10016} 5 1/4" mini $4.00 3, o6 essing information, when random recall is a ' uf tbe Mey buurd ta өзегін thw (НЫ Selves 
Library nage for any above; Add $3.00 primu factor. fhe БАЛОО ің fully compatible Асе, о, НГ 
HALA Dato Cagyutte 5,20 w th Ик ИЗМ 3740 rorinat, Write protect rir- i ER . =. equipped: wirt 16» лігі өшкен ft 


12—100 Aini Cartridüc 6.00 Қы : қ WE : 2. 4. defining пе width. 
lcs Go eet 15 ро euitey, low maintenance 4 Shugar quality. руа агы м Чен Кесек келини vrer; fle еп 


й : , =» = ee eee ы г California ЇН CSLI piens шару 34b. D 
58201 ) Disk Cur! ridge: $0.20 44950 - ЕЖ Excellent «өті. Ванта etin ілгіші. 


Che Voicecaster. simply plugs 
ІМІ Е МІ e а Y | x^ > into vr existing phone wat MINIATURE 
- DM o jack. [he twelve button ра x^ 
г creates standard Touch Tone у 1 SWITCHES 


Туар 65 i g MEE E T Ex i 
; ^ і that you have heard on | | i ; 
i '| TOUCH TONE® anc Ы mim 


ather systema. 


16k memory (8)4116's | | Speaker Phone Original retail price 9205. your choice 


Please conault your local] tele- 10 50 100 ik 


4 ' 
[netallaiven is simple, Anyone who has м phone company to deteriniac if | $.98 ҮТ 481 13 88 
ever changed а spark plug should be able — 5 9 a line protection device ін re- SPDT Miniature Toggles 
ta up-grade hig micrucomputer. quired in your community. 


à К “зз... „НОМЕ: 
Шс can California Бішііш offer theac <. Factory Liquidation Dial units also available. 707 a он и on 


memare up-grade gola of 25 below our competiiion? f= Ж м. 7108 СК QN-(moment QNI 
Single, we buy in volume, wholesale to dealers and 1 " 7103 CK ОМ OF FOM 


Rel] the БИШЕ directly ta owners of personal miero- Bi | {fp / Rotary IP- 4 Ро. 
symiema, hese 16K dynamic memory сіггі к are " ACOUSTIC e iege e Rotary IP- b- роз, 
factory prime und unconditionally guaranteed Гог one е PushB (H.O) $.39е#. 451 
full year, NOW, before vou change your mind, plek Per tl tag T paret LS Мац ^ DIP Switch 


up the telephone and order your up=grade momory eite « “ 
[ror Califarnia Digital. Add 33 for ТН580 jumpers. ) a ae ene | тұғыры дар rre 10 25 100 18 
STATIC 1-3] 32-89 100-50 -988 = Ke the П5-217 serial port af усаг compater | pakus уге — mes a 11810987 83 


"орк! Шер ай devire accuatitollyso your парф. Lal my po^ 
21L02 456505, 1.19 ‚ 89 . 95 5 метріне Цао. ee == T 


„02 75 T 1.49 1.34 5 Ф Mage the feliuunsa Randért ойо cz ale " и лат « ii - 
E l 02 2 бгз 5. ізі 5. 50 1. : ні fhe h deti, (nalantie your соппянаг Фк [d Amc charac 7 ги amd M я + ^ 
3114 1АХТ 150 5. E 5. 25 E .. syatep has excess ta the таг of sui te ina jar ае nehir takte 10 ерін өрі Taspen bantam 


н Е * f^ 5 Mal избе: tem. 
ШЕЛЕК Бар s ri Siu Te ci 


4044 4Ккі 250 9.95 9.50 9.00 ——— — A = 
4045 161 430 B ER d i 8. 00 р DISCOUNT 

404^ 1Ққ4 250 В, 48 9. 00 

neat low pow. 500 8.30 5:00 4.80 4.00 А, 513950 A Wire Wrap Ce Center 
SPECIAL CIRCUITS ic SOCKETS B | x 


Z80A 4 Miz. 24. bi AY5-1013A ПАКТ — 4.85 > : " wire wrap tow profile 
ОППА CIA 1 Floppy Dire Controllers т sa. 25 58 — as PS 50 


BOWS с WD 1771 sagir D. 39. 95 t 
цане Die] 1бһия В: WD 1781 Douhle D 65. 00 PORTABLE DATA ENTRY SYSTEM ” — - 


FAISS500 1б оин 48, 95 WD 1791 17123740 Гг шасы dac тегтн жеге originally designed for chain mure ішүгіп оғу cot- 3%36 35 18 1716 
tre] апы uper entr. syBieusal Phe сретна eens the investors ranirid miner, 3$ 37 36 19 18 17 
темазы « dr shame und the gni! геге, After all pertincel sata hae bec эла рүм xen 
Цы Cecarder, Ue 15345 таги is ігілрімагені, the hancdert ie placed іл 11 ti 

EPROMS !-15 16-63 56+ сне and all the төземін зт atis is» iranan himi back tis FE Haser EAEE 99 93 85 36 35 34 


As. : > Мин {ИШ pe apinatiun жаг Ure? portable «тигр шүліст 6, уға) «Бал кі be shi 
17024 ZK 4.15 3 20 4,00 pogran and pufer ainfuruigtiem with aecurtates — reas [he Lam. 169 155 133 83 60 58 


2716 5v 16K 20.05 27.50 4 Lach жел гор жіне эпт 


Ы 1 + iep ahlie d | ЖЫ et haw йыш | 1 в . T 
208 Е! 54718 20.00 Soe еу = data LI X - чі 500 1,000 11,000 $2545 
алал 3. вия Li p i 3Hattzry * * : secti gen 59, $15, 5105. 


(213)679-9001 


| All me 
| rchandise sold Бу Callfarnia Digital ін premium grade, 
| ташы Сү) Sorry, по COD's, Orders are shipped the same day received, 
‚ 51 California residenis add 8*5. Foreign orders add 10%. 
- Orders over $25, when accompanied by payment, are shipped 
Circle 274 on inquiry card. at our expense. Otherwise, please add $2. BYTE March 1980 279 


WRAP alre wrap À sirio teal 


“708 BR MPS 4.59 9,00 АШ ағыл a fe те ed frum ағғуы: үз wockany сарыла. Origin cust 42,000, E 
я KYNAR wis Ок HORBY ҰЙАР-30 
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PEPETA EELEE EELEE EAEE TET EATI I 


5SN74144N 
SN7AT45N 
5074147 
5074149 
5974154 
54741510 
5м74152и 
SN74153N 
SN74134N 
SN74155N 
54741584 
5N74157N 


ƏРЕ БЕЕБЕКЕІЕТЕКІЕЖЕРЕРКЕРГЕКЕЕРЕГЕЕНЕЕТІТІЕНРЕЕРГІІЗ 
220 оты 
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14150011. 


141547 
7455 
74.554 
741555 
741574 
741574 
7TALS75 


280 BYTE March 1980 


Били 
БИ?4182н 
50741844 
50741651 
59741884 
54741 ВН 
54741904 
59741910 
SM?4TOZN 
SNTA190N 
5N741)4N 
SNTA tü5N 


LMTA1CN)H 
(741-148 
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(4 Cromemco 


8K 
Bytesaver II 


А Е Memory Capacity: ВК by us 
Memory Тұра: 2708 PROM аг equivalent 
x В Мытогу Асма Tima: 450 палозисоган 


Міні Srates a1 Z4 H2- none required 


Cromemro's ВК BYTESAVER® card provides gar Staves M AMHr: une per machina cycle 


a built-in programmer for the popular 2708 қ 

PROM and has the capacity fora full BK bytes of Роме Requirements: IE an 
КАРИ mee зони, The BYTESAVER Ф [| -38V 8 0.2A 
ана offers а number of пру Testuras including талмен: 
convanient twitch selection af bosrd addres. Кр тн : ФЕС, 
aad  Cramemto's powerlul memory байк 


напон, Ti Ене nemis BKBS-W....5245.00 


TIMEX T1001 
ОШО CRTSTAL DISPLAY 
CLASS li 


FIELD EFFECT 


4 DIGIT = $" CHARACTERS 
THREE FNuUNCIATORS 
2.00" X 1,20" PACKAGE 
INCLUDES CONNECTOR 


INFRA-RED LED — 119 low TIOM-Trasminsies | $295 
Were rat 18 at T1001A-Reflactiva 125 


POLARITY 
Сот тол Anoda-red 
$ x 7 Oot Матік-геф 


588885БЕ ЕЕЕ 


2 
ТТТІТТІТІРТІТТҮТТІГІТІТІТТІ 


Ax? Ыы! Dip fine 
к? Sql Оқ АНОР 
Омығати character (+ 1) 
127 S9 Digt-Hesadecunal 


із 
м 
% 
ж 
a 
и 
a 
„25 
at 
ж 
i 
ж 
m 
% 
қ 
9% 
ei 
и 
и 
е) 
и 
м 
i 
n 
C 
59 
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CALCULATOR 
CHIPS /DAIVERS 
MM5725 


MMg538?. 998A 
cT 7003 


2 
SDLDERTA!L STANDARD (TIN) 


SOLDERTAIL STANDARD (GO 
ем 


WIRE WRAP SOCKETS 
(GOLD) LEVEL 43 


Ш Бы 
1/4 WATT RESISTOR ASSORTMENTS - 5% 


10 04M — 120HM ын зә OHM 22 HM 
ASST.3 өн Тї ні вом пом мау ым $1.75 
BM ОНЫ AP A GHA t70 DA а оны 
ASST. 2 Set DORM а 270 Она C330 (M FO OHM ses 1.75 
S70 оны мо оны ын во НЫ T 
ASST.3 Sea x m TA эрк гк sre 1.75 
jh И. 4,7% 56% БА 
ASST. 4 San AM к қ» "а us B PCS 1.75 
ze T ма фт» 
ASST.5 5а м Б TA 170% srt 1.78 
ТҮЗ ite ms ро 
ASST, 6 TEE me фаци ялы wes 1.78 
1M м М 4 d 
ASST.7 За ом ош аты мне 1.75 


ASST. BR includes Resistor Assortments 1 719501 PCS.) “59. 95 ea. 


$10.00 Min. Order — U.S. Funds Only Spec Sheets — 256 
Calif. Residents Add 5% Sates Ten 1880 Catalog Availshia — Send 414 stamp 
Postaga — Add 5% рін 51 Insurance ІН dasirad] 
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ии: BEER 292 55565 
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— кәй ж. 


amer Lagen, | PHÜNE 
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tes ameco м: 
cA ЕГЕСТРОМ!СС (415) 592-8097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWA Y ROAD, BELMONT, CA 94002 
ADVERTISED PRICES GOOD THRU MARCH 


FREE 


TELEPHONE/KEYBOARD CHIPS 
Puah Button Telephone Dialer 
Rapertory Сане 

(25 Clock Gansrator 
Meyboard Encodar [El кау 
Keyboard Encoder 
Keyboard Encoder [E 


Keyboard Encoder (20 кеу? 


ICM CHIPS 
CMOS Precision 
CMOS LED Stnpwalch/Timar 


Oscitstor Controller 
Seven Decane бош 
Cock балеғану 
NMOS READ Y MEMORIES 
128 X 9 X 7 ASCH Shifted with Greek 


128 X 9 X 7 Math Symbol А Pictures 
128 X 9 X 7 Alpha Contro! Char. Gen 


MISCELLANEDUS 
pus Low Noise ім-ім Op Amp 


— = Ры 
mimin ж 


Кеч аа л 
аш =з р дно 


97 red т чу ay «үнін ic chip 


MMS330 4% Digil ‘OPM CE Bock ck (Special 
LD110/111 2% Digit A/D Conv 
MCHA3P 3% Digit A/D — м 


LITROMIX 150-UT 1 SN 76477 


Photo Transistor Oplo-isolstor SOUND GENERATOR 
[Suma as МСТ 2 ог 4N25) Generates Complex Sounds 
Low Powsr . Proprammable 


496 each $3.95 each 
TV GAME CHIP AND CRYSTAL 


AY-3-8500-1 and 2.01 MHZ Crystal Da t" 
includes score display, 6 € 


= < 


о ытты: ге 
RE PRRSERRRSS 


A 
> © 
55 


-а — фь 
h 


RRRORSSECRS 


-, Аныз NIE йы == 
FERESRRFKARS 


XR1489 1.95 


100 Fv 1 АМР 
200 РТУ 1 АМР 
400 РГ 1 ДЫР 
600 PIV t AMP 
&00 РТУ 1 АМР 
1000 PIV | АМР 


90 PIV 1S АМР 

100 Pv 35 АМР 

т 180 РТУ 35 АМР 

Ол 200 РІЧ 35 АМР 

50 РТУ 1 АМР 12:1 00 400 PIV 35 АМР 


SCR AND FW BRIOGE RECTIFIERS 
15А 61 400% SCRI2M1649) 
SCA 
SCA 
fW BRIDGE REC 
FW BRIDGE REC 


wos - 
REELI EEEE 


- s. c и мал m CAPACITORS 


бесігі 


% 
MUMATURÉ ALUMINUM ELECTROLYTIC CAPACITOR 
Arial Loss 


Circle 275 on Inquiry card. 


9 Continuity Tester and Flashlight 


Convenient versatile tool for quickly 

chacking continuity of dead circuits, 
і switches, appliances, cords, fuses, 
motors, control equipment, coils 
and panel boards. Also tests cir- 
cuits for low-resistance shorts and 
helps identify wires іп multi-wire 
cables. Dozens of other uses, Plus 
the added convenience of a handy, 
durable flashlight. Uses two AA size 
penlight batteries (not furnished). 
Insulated clip prevents accidental 
shorting to case. Alligator clip has 
48” lead with plug. 


RT3OO ........................ 57,95 
Бес EE CONTINENTAL SPECIALTIES 


Logic Monitor 


=. 


Tha Logic Moni- 
tor allows you to 

chech logie муз 

on all 16 ping af 

апу DTL, HTL, 

TTL. sr CMOS ^% 
device. (t has а typ- ^ 
ical input impsdanes of 
100K ohms and weighs в 
mere 3 ox. (85 grams), it has 
en Input volt. range of 4V to 15V 
and draws а max. of 100mAGQ 10V 


LM-1............$70.00 


аш 
a ЖҰ 

* 1&-PIN СЫР PC-18 .... $ 4.76 
24-РІМ CLIP PC-24 .... $10.00 


En, 40-PIN CLIP РС40 .... $16.00 


Proto Glips 


14-РІМ СЫР РС-14 .... $ 450 


Proto Boards 


PAH .... 
PB-100.. 
P8-101. 
РВ-102 a т 
РН.103. 
РВ-104.. 
РВ-203.... 


Jumbo 6-Digit Clock Kit 


в Four 600", and two ХЕ 
common anode displays 

в Use, МІН clock chip 

в Switches for hours, minuies and hold functions 

~ Hours easily viewabic 10 Ж feat 

+ Simulated walnut сам 

* 415 VAC operation 

* oar M hour operation 

е includes all components, сазе and wall transtormer 

* Size: 64% zx ущ и 1% 


JE747 ..............829.95 


s Bright -300 ht. comm. cath 
oda display 

* (£98 àAM5314 clock chip 

eSwitches tor hours, minutas 
and hold modes 

irs éabiy viewable to 20 К. 

*Sirnulatod walnut cate 

* 116 VAC operation 


* 12 or 24 hr. operation 
JE 701 + ТЕ]. all components, саво бі 
wall transformar 


“біле: 6%” x 3-1/8" = 1%" 


6-Digit Clock Kit $19.95 
Regulated Power Supply 


Uses LM309K. Heat sink „ч 
provided. PC board con 7^ “= № 
struction, Provides a solid — 
1 amp & Б volts. Can supply up 
to :5V, :9V and 112V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 34" x 5" x 2"H 


JE200........$14.95 


ADAPTER BOARD 
— Adapts to JE200 — 
£5V, *9V and + 12V 


DC/DC converter with *5V input, Toriodal hi- 
spaet switching XMFR. Short circuit pratection. 
PC board construction. Piggy-back to JE 200 
board. Size: 34 x 2" x 9/16"7H 


JE205 ...............$12.95 


Circle 275 on inquiry card. 


MICROPROCESSOR COMPONENTS 


"ағыла EUPPORT DEVICEI— — - .— — — — aaO PRODEEEOR MANUALE 


ФА CPU ұт 
Aa e Top T 
En Ports ums Әкесі 5593 ШЫ © Usar Manusi 5.00 
8715 th- Directii Eu Drover 24% ч 
ын “ыт m ie Жаға — Ren a "A a Kit Only 
8228 Syste СолелойаитВыз Oever £O ХІ) Character Galeries cast) 99 | The Мапуабивва 143 в apite of песто data To and trom ibo tape withoul 
м Systen Controls 59» %ң (атасын Qeneczipr 1935 след рын] пктилитцтіз foe hq recorder and it ry able to commumcaie беру ah 
BE Prog Come 1/0 (USART) 795 1230. 2044-81 Rand Only Memory 195 | ате modem pe lenmag lor Telephone "having and comvnurecations 76 
cH = -— e. А b 4 adijtion. d їз free of СОЗ ВИН and i Әжі wit non-orecigon, (Еду БУШЛ а 
Тү parts 
esr Prog OMA Control 19 85 ө 2502 Samic це Gaia Тғалатыр ол Method ..... Ғатмлсү-5ЫҢ Keyp, bull-dephes (ali ори 
224 Prog Inteerupt боечу ns "v E 2 a selectable} 
= «we Т a E ШЕ 25 | паа рата .......... ss Agyocbronous Serial (соат їп mark Белгі equina 
5 К 125 | LL ...... 
мово Аы тай 55 210 ЖАЙ фк ГГ” “Ж e 
MCBEY — Pengh intet Adapt (MOSER) moe) oS = „ар тир и е тұ 
МС6828 Рлогу мании Controller we 2112 а, 15 454 ка Mh « O25 apoca. 2225 mam 
MCHENLE 102458 Bt ROM (МСА was 1 EM е 795 | receive tami М = mt 
MCBRSU Asyazhronpus Comm er TW SL TORAKA шк 45Óne tow power 10.95 Tresumii == Жы ананын 15 - = i 2—5 
мее е a = 21143 HOAN Бе 300n5 1095 [| "mmm ............. ~ E^. gees Айман Irom —5 бра 
ыгы] 0-400 tps Digital ИОСЕМ 12 9$ 5 53 ear Зин 0004 low power та Хакщит тирлүү Telerpote . Frequency feference automatically ауыз iu 
MCRAE? 2400 opa Modutziar 34.95 Өтіп ав Пас 4% Aiow tpe oparzhon between 1800 Hz and 2420 Н: 
ЫСЫМА (ым)-5іу Sus Trans |М(4126) 24% у "nu Siste 17 Digital 2242 ікінізсе ........- НА R5-232C о: 20 mA current loop. [nrCBWwar is 
—— MICROPROCESSOR СНУ BE SCELLANEQUS —— j opforiotated and non-polar) 
CPU TET a ie 4 Tate з Powsr Asquirecests Бя 120 VAL. ди phase. 10 Watts 
ZAOATRO-1) CPU USE ра AK Dynam 15 ра 1% Руш . A" compone^nts таса! Qn в engir $° by К 


printed тың osag AT components кұ 
Regarss а YOM Audio Dodana Frequency Counter әні де Oscrtoscope to align 


80 
16K Conversion Kit 


Expand your АК TRS-80 System to 18K. 
Kit comes complete with: 


ыт 2 сезімен * 8 each UPD416-1 (16K Dynamic Rams ) 250NS 
MMSOEM — Qual 100 B4 бәс ы оша а г 55% * Documentation for conversion 
MAIO Обои 64 Ви Accumulator 5а оми МА яды 59 96 TRS 16K T5 00 
МАБО И — 500,512 Ba Gynamuc в ты мк EPROM 49 95 ж ҰЗ, «ТТЫ. в 
eT 1024 булт 3% (РІШ = + pomit sopply 
2518 Hn 32 М Зы agi 49.95 
2522 Dual 132 Ba Sub 298 им ік ағады 10.25 
2524 512 Static B 2787! iex" Сы 29.00 
2325 1024 Dynamic 2.85 ""Requ-is J voltages, - d +5¥, + 12V 
2527 Dual 156 Ви Sunc 191 ny 2048 ТАМ05 14 95 
2528 Dual 750 Suec 400 ЕРІНІ 1023 Һңіңің Бира! 3 49 
2529 Ош! 240 Bit Static 4.00 — GEO [7607] 25% Orn С Bipolar 295 
2532 Quad 80 Ва Suc 295 82521 RET] Dgan Collector 3% 
3541 Fia 69 025115 40%. Bpour 19 95 
74:56870 408 р РМ (TriState) 249 825123 ML Tristate 3 95 “30 AWG wire — *.025" square posts 
ied ы АҢ 5-і Collector 3 - «бану chain ог * Built-in cut off 
— дека DARTS sa 14528: 1024 Бе Collecine 2 95 point-to-point =. e [nefuder 50 ft. wire 


«Мо stripping or Witting raquirad— 
just wrap 


JE600 HEXADECIMAL DIGITAL "X 
ENCODER KIT THERMOMETER KIT Pen Ne. Бон EUR 
vus Br 
"-—— а MY Yellow 14.85 
e J User Dahne seys ect one һатр De JW-1-R Red 14.95 


шой oparai 
e Orbounce соод pront Ier a 19 


JUST с Replacement тн 


Part Ne. 

R-JW-B Blue . soo vo B ft тон... $2898 
R-JW-W White....... 50 ft гой..,.... 2.08 
R-JW-Y Yellow ....., БО М. сой... 2.68 
R-JW-R Red ә...... SO ft. РОН, > 2.98 


мүз 
Ф LED мкл to vety німі 
в Ену ақа wiih aandard 18 pet 
15 conector 
@ Олу + 5100 nouet fec пікі 
FULL 8 БІТ LATCHEO OUTPUT—18 KEYBOARD 

The 1600 Encode: Vayboard рос en акр мәнет 
Фе кобо {rom seguenta ру entres bo How Quac prog 
таттуу tor 804 miroprocrtaos еі B bt memary cieu Thise 
(3) ога key* ded 245060 Кг uter Doer ibo wh Ong қ) 
а 00912009 осори garada Thy ре are batched and mondo 
wah LEO тешз 290 cluded x а uy ectiry sirüba 


ЛИҰМИР,....-.......- ББС 
Hexadecimal Keypad only ....,.. $148.35 


T 


("Dual seneora—awliching control far in- 

Continugue LEO cual ано 

Cont либо 

саара, AOF t Jet *F % ше Yo 100°C 
mei £1 A nal 

"Est incertae, oF Calsius reading 

"Sim. walnut cose - AC wall IY d inal, 

«Size: 2-1/4"H x 6-6/8°Wx 1-3 


JE300 .......$39.95 


— ASCII Encoded Keyboard Kit 


FEATURES: 
9 60 Keys generate the full 128 char- 
к upper and lower соза ASCII 


ә Fully butferad 

*2 usar4ielina keys provided far 
custom applications 

е Сарк lock for upper casa only 
alpha charactors 

% Utilize; a 2376 (40 pin} encoder 
read only memory chip 

The JEB10 62-Key ASCII Encoded Keyboard * Outputs ee compatible with 


Vacuum Vise 


Vacuoum-bssed light-duty 
vite toc smal] components 
and swembiles, А85 con. 
ateuction, 1%" jaws, TX'* 
traval.Cen be parmanentiy 
installed. 


VV-1.......$3.49 
ADJUSTABLE WRENCH 


Kit can be interfaced Into most any com- TTL/DTL or MOS logic arrays : : 
puter system. The JEG1D КИ comes com- — *Essy interfacing with a 16-pin dip pus e pies 10" 
ріне with sn industrial grade keyboard ar 18-pin adge connector E papi: ans т Steet 


twitch assembly (62 keys], IC's, sockets, 


connecior, alectronic components and в 
double-sidad printed wiring board. The JE61O «мә жаз 679.95 
keyboard assembly raquirax *5V @ 150mA 
and —12V © 10mÀ far operation. B2-Key Keyboard only. . $34.95 


нІСКОК LX303 Portable LOD Digital Multimeter 


"fa w^ eg T. D» мй Cipria D ama, Pim ЖО Ноль шй мағы) vw à BY Daley 
э Ag ema z Hg құсы Tp В gim a OC FS ілсе: 9 US Date шаны 
шіру and dung ын» © agger scu T oss гъ} tpa anie біте (wg ҒЫ led ыл 

ЖЕ в үшүр dinde 


тасу WAT таа Es қаб d али WE а уң (OBR IPM LE T 
Mat фы Тау алуын М» aes OR V 

ME Ұялы ЫЙ da cH ула Kem „11 ын р | дей тъз қымыз іше a зіне 
Бетеге ЫЙ oo эрштер пе дыц аем, 90% ЗДУ Ра ОРЕ УЬ пй IJ Im 
Ya. иттүү неті e 1 OH АА, а 


Тыр Cot mt Мі my | hh w prom Ашын, №1 РЬ DELATI 
Oana. KON ARA ра 934 E Ы дануу 440 кы qu abah dal, пышы 
т ым 


6"— AW-6.. $4.95  10"— AW-10.. $6.95 


JOYSTICK 
VIDEO CONTROLLER 


Digital Multimeter ....... $74.95 


Od lc rm Fo см гакі. 
115ы АС ADAPTER. . TE 7.50 
РАСПЕС CARRYING CASE . 7.50 


V? 10 XID SC PROBE ADAPTER Ч юк) хе MES 
veAD Av OC FROBE ......,.. = алаша 15.00 
сє 1D Amp OC Curreri Shard - E SO 34.06 


Spac Shests — Zid 
1980 Catalog Available — Sand 416 stamp 


$10.00 Min. Order — U.S. Funds Only 
Са, Raxidents Add 6% Sales Tax 
Postage — Add 6% plus 51 Insurance (If desired! 


ерні чыт «EHE йй AS vibe 


» IDEAL FOR ALL VIDEO GAMES OR REMOTE CON- 
TROL PROJECTS 

БМА CASE SIZE: 3-1/2"H x 2-3/8"W x 4-5/18"L 

“2 MINIATURE POTENTIOMETERS—40K OHM EACH 

« SPST PUSH BUTTON CONTROL 

+ 5-WIRE CONNECTION CABLE — Б FEET LONG 

• RUGGED PLASTIC CASE 


JVC-40 .......$4.95each 


LIRE. PHONE 
FREE Р | ORDERS 
z^. lameco гс 
СА YT ELECTRONICS (415) 592-8097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWA Y ROAD, BELMONT, CA 94002 


ADVERTISED PRICES GOOD THRU MARCH 
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TRS-80** 
SERIAL 1/0 


« Can input intc basic 
ә Can use LLIST and 
LPAINT to output, ог 
output continuously e 
AS-232 compatible e 
Can be used with or 
without the expansion 
bus e On board switch 
selectable baud rates 
of 110, 150, 300, 600, 
1200, 2400, parity or 
no parity odd or even, 
5 to B data bits, and 1 
or 2 stop bits. ОТВ. 
ling e Requires +5, 
-1РМОС e Board only 
$19.95 Part No. 8010, 
with parts $59.95 Part 
No. ВОЛПА, assembled 
$79.95 Part No. 8010 
| C. No connectors pro- 
vided, see below. 


ElaAsAS 232 bon 

nattor Part Мо 

DBeSP S5 00. wth 

| 8, B conductor 

cable £10.95 Part 

№. ПӨРЕРЕ 
J' Чт сына 
wath attached con- 
nectorg Lohr TAE- 
BO and our чеги! 
beard $19 95 Part 
Ыс ЗСАВ4С 


RS-232/ TTL 
INTERFACE 


ө Converts TTL to RS- 


238, and converts AS- | 


232 to TTL e Twosep- 
arate circuits e Re- 
quires -12 and +12 
yolts e All cannections 
go to a 10 pin gold 
plated adge connector, 
kit $ 9.95 Part No. 
e32A 10 Pin edge 
connector $3.00 Part 


$ Type 103 € Full or 
half duplex & Works up 
to 300 baud ® Origi- 
nate or Answer & No 
coils, only low cost 
components @ TTL in- 
put and output-sarial 
® Connect B f? speak- 
er and crystal mic. 
directly го board € 
Uses XR FSK demod- 
ulator € Requires *5 
volts €& Board only 
$7.50 Part No. 109, 
with parts $29. S5Part 
Мо, 109A 


кечек 


T 


Verbatim 


Box of 10, 5" $29.95, 
B" $39.95. 
Plastic box, holds 10 
diskettes, 5" - $4.50, 
В" - $6.50. 


RS-232/TTY 
INTERFACE 


This board has two 
active circuits, one 
converts RS-232 to 
2OmA, and the other 
converts 2ОтА to 
AS-232, Hequires 
+12 and -12 volts. 
$9.95 Part Мо. БОБА 


Kit. 


Fagen О 


5-100 BUS 
ACTIVE TERMINATOR 


Board only $14.95 Part No. 900, with parts 


$24.95 Part No. З00А 


-— 


APPLE M: ЖЫ 
SERIAL 1/0 acus 
INTERFACE es 


Baud rate is continuously adjustable from О 
to 30,000 e Plugs into any peripheral 
connector e Low current drain. H5-2 32 input 
and output e On board switch selectable 5 to 
Н data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even e Jumper selectable 
address e SOFTWARE e input and Output 
routine from monitor or BASIC ta teletype or 
other serial printer e Program for using an 
Apple ЇЇ far а videa or an intelligent terminal. 
Два can output in correspondence code ta 
interface with same selectrics. e Also 
watches DTA e Board only $15.00 Part No. 
2. with parts $42.00 Part No. 24, assembled 
$62.00 Part No. 2С 


BK EPROM ceo 


Saves programs on PROM permanently (until 
erased via LIV light] upto BK bytes. Programs 
may ba directly run from the program saver 
such as fixed routines or аѕѕегтб!егѕ. e 5- 
100 bus compatible e Hoom for 8K bytes of 
EPROM non-volatile memory (2708's). e On- 
board PROM programming e Address 
relocation of each 4K of memory to any 4K 
boundary within БАҚ в Power on jump and 
reset jump option for "turnkey" systems and 
computers without a front panel e Program 
saver software available e Soldar mask both 
sides e Full silkscreen for easy assembly. 
Program saver software in 1 2708 EPROM 
$25, Bare board $35 including custam coil, 
board with parts but по EPROMS $1 38, with 
4 EPROMS $178, with B EPROMS $219. 


WAMECO PRODUCTS 
WITH 
ELECTRONIC SYSTEMS PARTS 
FDC-1 FLOPPY CONTROLLER BOARD will 


$24.95, $168 Kit 

GMB-128 MOTHER BOARD, 13 slot, termi- 
nated, 5-100 board only $34.95 
$89.95 Kit 

CPU-1 BOSDAÀ Processor board S-100 with 
B level vector interrupt PCBO Te yc 

З it 


PCB 
EPM-1 1702A 4K EPROM 
card PCBD А 


T.V. 
TYPEWRITER 


è Stand alone ТУТ 
è 32 char/line, 16 
lines, modifications far 
64 charline included 
8 Parallel ASCII (TTL 
input @ Video output 
@ 1K onboard memory 
€ Output for computer 
controlled curser # 
Auto scroll € Non- 
destructive curser 6 
Curser inputs: up, down, 
left, right, home, EOL, 
EOS @ Scroll up, dawn 
è Requires +5 volts 
at 1.5 amps, and - 12 
volts at ЗО mA @ All 
2400, TTL chips @ 
Char. деп. 2513 e 
Upper case only @ 
Board оп $38.00 
Part No. 106, with 
parts $145.00 Part 
Мо. ТОБА 


UART & 
BAUD RATE 
GENERATOR 


в Converts serial to 
parallel and parallel to 
serial @ Low cost on 
board baud rate gener- 
ator @ Baud rates: 
110, 150, 300, 600, 


| 1200, and 2400 € 
| Low power drain +5 


volts and - 10 volts 
required @ TTL com- 
patible Ө All characters 
contain a start bit, 5 
to B data bits, 1 or 2 
stop bits, and either 
odd or еуеп parity, & All 
connections go toa 44 
pin gold plated вдде 
connector @ Board only 
$12.00 Part No. 101, 
with parts $35.00 Part 
No. 101A, 44 pin edge 
connector $4.00 Part 


қ ШІП 


ТАРЕ 
ІМТЕНҒАСЕ 


e Play and record Ken- 
sas City Standard tapes 
e Converts a low cost 
tape recorder to a 
digital recorder e Works 
up ta 1200 baud e Dig- 
ital in and out are TTL- 
serial e  Qutput of 
board connects to mic. 
in of recorder e Ear- 
phone of recorder con- 
nects toinpuL on board 
è No coils e Requires 
+5 volts, low power 
drain e Board only 
$7.60 Part Мо. 111. 
with parts $28. 95Part 
No. 1114 


HEX ENCODED 
KEYBOARD 


This HEX keyboard 
has 19 kays, 16 encod- 
gd with 3 user defin- 
able. The encoded TTL 
outputs, 8-4-2-1 and 
STROBE are debounced 
and available in true 
and complement form. 
Four onboard LEDs 
indicate the HEX code 
generated for each 
key depression. The 
board requires a single 
+5 volt supply. Board 
only $15.00 Part No. 
HEX-3, with parts 
$49.95 Part No. HEX- 
JA. 44 pin edge con- 
nector $4.00 Part Na. 
44Р, 


DC POWER SUPPL 


e Board supplies a regulated +5 
volts at З amps., +12, -12, and -5 
volts at 1 amp. e Power required is 


B volts AC at 3 emps., and 


A volts 


AC С.Т. at 1.5 amps. e Board anly 
$12.50 Part Мо. 6085, with parts 


excludin 


Part Мо. 50B5A 


transformers $42.50 


To Order „ Mention part no. description, and price. In USA shipping paid by us far orders accompanied by check or money order. 
" We accept C.O.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 


rem 


shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 


Send for FREE Catalog . . . a big self-addressed envelope with 41* postage gets it fastest! 


IELECTRONIC SYSTEMS хов овоз, San Jose, CA USA 95151 
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COMPUCRUISE 


Put a computer in 
your car, which gives 
you the most effec- 
tive and functional 
cruise control ever 
designed, plus com- 
plete trip computing. 
fuel management sys- 
tems, and a remark- 
able accurate quartz 
crystal time system. 


So simple a child can 
operate, the new 
CompuCruise com- 
bines latest computer 
technology with 
state-of-the-art re- 
liability in a package 
which will not likely be 
available on new cars 
for years to come e 
Cruise Control а Time, 
E.T., Lap Timer, Alarm 
a Time, Distance, Fuel 
ta Arrival + Time, Dis- 
tance, Fuel to Empty е 
Time, Distance and 
Ғиві оп Trip е Current 
or Average MPG, 
СРН *Fuel Used, Dis- 
tance since Fillup є 
Current and Ауег- 
age-Vehicle Speed e 
Inside, Outside or 
Coolant Temperature 
* Battery Voltage * 
English or Metric 
Display. $169.95 , 
without cruise con- 
trol $129.98. 


B d FR 
AED uad 
+ UELL 


a 


FLOPPY DISK 
STORAGE BINDER 


This black vinyl 
three-ring minder 
comes with ten 
transparent plastic 
Sleeves which ac- 
cammodate either 
twenty, five-inch or 
ten, eight-inch floppy 
disks. The plastic 
sleeves may be ar- 
dered separately and 
added as needed. A 
contents file is in- 
cluded with вөсһ 
sleeve for easy iden- 
tification and organiz- 
ing. Binder & 1D hol- 
ders $14.95 Part No. 
BBOD; Extra holders 
g5* each. Part No. 
BOO 


To Order: 


| frant 


OPTO-ISOLATED 
PARALLEL INPUT 
BOARD FOR 
APPLE li 


There аге B in- 
puts that can be dri- 
ven from TTL logic ar 
any 5 volt source. The 
circuit board can he 
plugged into any of 
the B sockets of your 
Apple И. It has a 16 pin 
socket for standard 
dip r'bhoan cable con- 
nection 
Board only $15.00. 
Part No. 120, with 
parts $69.95. Part 
No. 120A. 


b ” 
.. ы : B а D "а 
» 
un 
euer o шш 


eTape Interface Direct 
Memory Access e Не- 
cord and play programs 
without bootstrap load- 
er (no prom] has FSK 
encoder/decoder for 
direct connactions to 
low cost recorder at 


1200 baud rate, and | 
direct connections for | 


inputs and outputs to 
в digital recorder at 
әлу baud rate e 5-100 
bus compatible e Board 
only $35.00 Part No. 
118, with parts $110 
Part No. 112А 


3i ыы, t i = 
SYSTEM 
MONITOR 
воно, 8085, or 2-80 
System momtor for use 
with tha TIDMA board. 


There is no need Гог the 


panel. Compiete 


with 
$12.95 


16K EPROM 


Uses 2708 EPROMS, 
memory speed selec- 
tion provided, ad- 
dressable anywhere in 
65K of memory, can 
be shadowed in 4K in- 
crements. Board only 
$24.85 part по. 
7302, with parts less 
EPROMs $49.95 part 
na. 7902A. 


documentation 


ASCII KEYBOARD 


TTL & DTL compatible + Full G7 key array 
» Full 128 character ASCII output * Positive 
logic with outputs resting low • Data Strobe 
* Five user-definable spare keys » Standard 
22 pin dual card edge connector * Requires 
+5VDC, 385 mA. Assembied & Tested. 
Cherry Pra Part No. P70-05AB. $1:19.95. 


ASCII KEYBOARD 
53 Keys popular ASR-33 format • Rugged 
G-10 РС. Board * Tri-mode MOS encoding 
* Two-Key Rollover е MOS/DTL/TTL Compat- 
ible * Upper Case lockout * Data and Strobe 


inversion option * Three User Definable 
Keys * Low contact bounce * Selectable Par- 
ur Custom Keycaps * George Risk Model 
753. Requires +5, -12 volts. 


59.95 Kit. 


ASCII TO CORRESPONDENCE 
CODE CONVERTER 


This bidirectional board is a direct replace- 
ment for the board inside the Trendata 1000 
terminal. The on board connector provides 
R&8-232 serial in and out. Sold only as an 
assembled and tested unit for $229.95. 


Part No. TA 1000С 


DISK JACKET" _ 


Made from heavy duty 
.0095 matte plastic 
with reinforced 
grommets. The mini- 
diskette version holds 
two 5-1/4 inch disk- 
ettes and will fit any 
standard three ring 
binder. The pockets to 
the left of the disk- 
ette can be used for 
listing the contents of 
the disk. Please order 


only in multitudes of | 


ten. $9.95/10 Pack. 


4^ чм 


VIDEO TERMINAL 


16 lines, 84 columns • 
Upper and lower case 
• 5x7 dot matrix е Se- 
rial RS-232 in and out 
with TTL parallel 
keyboard input • On 
board baud rate 
enerator 75, 110, 
50, 300, 600, & 
1200 jumper select- 
able • Memory 1024 
characters (7-2 1L O2) 
* Video processor chip | 
БЕҒЗ6З64 by Necu- | 
lonic « Control char- 
acters (CR, LF, ~, =, 
*, 4, non destructive 
cursor, C5, home, CL 
s White characters on 


Г black background or 


ATARI BOO 


Computer with BK 
$995.00, disk drive 
$549.00, 
$599.99 


printer 


vice-versa « With the 
addition of a key-| 
board, video monitor § 
or TV set with TV 
interface (part no. 
107A) end power 
Supply this is а com- 
plete stand alone 
terminal « also 5-100 


{| compatible * requires 


+16, & —1Б VDC ас 
100mA, and BVDC at 
ТА, Part Мо. 1000A 
$199.95 kit. 


RS-232/20mA 
INTERFACE 


This board has two 
passive, opto-isola- 
ted circuits. One con- 
verts AS-232 to 
20mA, the other con- 
verts 2ОтА to RS- 
232. All connections 
go to a 10 pin edge 
connector, Requires 
+12 and -12 volts. 
Board only $9.95, 
part no. 7901, with 
parts $14.95 Part 
No. 79014A. 


COMPUCOLOR І 


Model 3, BK $13 85, 


Model 4, 16K $14 95, 


| Моде! 5, 32K $16 95. 


Prices include color 
monitor computer, 
and one disk drive. 


PET COMPUTER 


With 1БК & monitor - 
$795. Dual Disk 
Drive - $10 95 


LA 


16K - $975, 32K - 
$1059, 48K - $1123. 
Disk & cont. $589 


— a a 


КЕТТЕТ 


САБЗЕТТЕ ТАРЕ 
RASER 


REMOVES RECORD- 
INGS IN ONE SEC- 
DND! The process 
eliminates staLic ров- 
itive / negative ions 
and maintains originel 
tone quality with min- 
imal tape hiss » To im- 
grove tone quality * To 
reduce hissing * For 
quick and easy to 
erase • No battery or 
liquid required • Pow- 
erful and effective ac- 
tion « Unconditional 2 
ear uarantee. 
RASER-B $19.95. 


16K RAMS 


the Apple, 
TRS-80 or Pet $B 
al Part No. 4116/ 


APPLE | HOBBY; 


PROTOTYPING 
CARD 


$14.95 Part No. 
7307 


T.V. INTERFACE 


è Converts video Lo 
AM modulated RF, 


| Dhanneis 2 ог 3. So 


powerful almost no 
Luning is required. On 
board regulated power 
supply makes this ex- 
tremely stable. Rated 
very highly in Doctor 
Dobbs' Journal, Recom- 
mended hy Apple e 
Power required is 12 
volts AC С.Т. ar +5 
volts DC € Board only 
$7.50 part No. 107, 
with parts $13.50 Part 
No. 107A 


PARALLEL TRIAC 


OUTPUT BOARD 
FOR APPLE Ii 


This board has В triacs capable of 
switching 110 volt 6 amp loads (660 watts 
per channel) or a total of 5280 watts. Board 


оп! 


$15.00 Part No. 21D, with parts 


$119.95 Part Nu. 21DA. 


Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
We accept C.O.D. orders іп the U.S. only, or а VISA or Master Charge no., expiration date, signature, phone no., 
shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in Ц. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 


Send for FREE Catalog . . . a big self-addressed envelope with 41* postage gets it fastest! 


ELECT RONIC SYSTEMS m.a ғо. воз, San Jose, CA USA 95151 
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APPLE П PLUS** 


(limited offer) / 

18K only $990.00 < 

Disk E. ...475.00 Firmware Card....... .. 175.00 

Disk И w/Conlrollar. 1 976100 Proto Card... srar 22.00 | 

Pascal Card... . .47500 MAR Modulator......... 29.85 

Parallel Printer Card... 18800 Sanyo Castalia . ... ...54.96 | 

Commumcahons Card .. 210.00 16K Upgrade Ки. .... . 68.95 i 
Business SotwerePhg . 62500 Apple Radio Саг . . .. 159.00 | | 


iOMegabyte HardDisk. 4695.00 В” Floppy Controller. .350.00 | 
OC. Hayes Modem | 348.85 Haurisics Әреесмар 179.95 | е-е 


ті 99/4] TRS-80/APPLE 


MEMORY EXPANSION KITS 
4116's 
16K (200/250 ns.) 


8 pcs. for $69.95 


w/instructions & jumpers. 


Final! We've heard so much about it and we are 
proud to offer. 

€ Сою: € Up to 72K е 16 Color Graphics © Music 9 
Sound ө Solid Stale Software 


LIMITED QTY; $1 1 50.00 


444 љ ада л дз 
а... AP AM LC ed 
b а 4 алзы, 
— = 


HICKOK 
$74.95 


5%, 3 digit 19 
Range DVM, 1" LCD displays 
runs 200 hrs on 1 battery. 10 Meg 
Ohm Input. 1 yr. guarantee, made in 
U.S.A, test leads included. 


A Complete “ЖІ 
Microcomputer 


on a Board Available Accessories 
y * ZBO Central Processing Unit with 158 RC-3 115V AC Adapter .. , . . $7.50 
Instructions. CC-3 Deluxe Padded Vinyl Carrying Case .. ..$7.50 
* On-Board Keyboard and Display. VP-10 X10 ОСУ Probe Adapter/ 
* Kansas City Standard Cassette Interface. Protector 10 Ку...... ee ee eee $14.95 
фе PROM Programmer Built on-board. VP-40 40 Kv DC Probe Ru ba x «вы4һейаваг.... 435.00 
* Expansion provision for two S-100 С8-1 10 Amp Current Shunt .. ....-.. ...$14.95 


Connectors. | | ғақ 
* Wire Wrap area for custom circuitry. | % Е ASTER BASKET 
if SPECIALS 


@ Oura Clock ana LEO 


Luge a! Storebourd 
pM =a u @ Four Drecionat 
@ Forward, Len оет. 
and Бен! Acton ш» @ Tree Shootmü 
Control Коуз Keys for Angle 
@ Two Levels of c Зло: 
Speed and Skit @ Sound Eftects 
@ Sound Ғітсіз кеі © Profetwanai and 

t Amattut Spnods 


Ф Erna Laige Playing Рино 
Не Неш While Supiy Loan. 


ELECTRONIC ELECTRONIC 


FOOTBALL SOCCER 


PROCESSOR TECHNOLOGY SALE 
SEND FOR COMPLETE INVENTORY LIST 


VDB-8024 
Video Display Board 


$319 KIT 
With On-Board Z80 Microprocessor 


% Full ВО Characters by 24 lines display. 

Жж Characters displayed by High Resolution 
7 x 10 Matrix. 

ж Keyboard Power and Inleríace. 

ж Сотрозйв Video Output 

ж Separate TTL Level Synchronization and Video 
Ошіриіѕ. 


SOL nKRA (expandable to 65K) RAM 
boaras. Assembled and socketed w/o 
memory, data delay and proms. 
ӘЙЕл; $139.95 


Data Delay Lines................. $29.95 
жек Independent On-Board М 
aia МАШЫ Sol-20 Keyboards ......... Only $139.95 
ж Gich Frea Display. Sol Keyboard Enclosure. ......... $44.95 


2-80 based 


ж 1K RAM 


жа Sanyo 9 Morc Add 5168 05 
Бум Éncosutm %1% 95 
5508007 $ group dacounts лер 


& On Board 20 column 


LE VON Supply giphanumenc printer 


mie .Add 559.95 
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LX303 | 


SBC-100 


computer by SD Systems 


ж 952312 роп 


ж 4 channel counter/timer 


ЗИКА... „1897500 E Be Som aoc sio nn onn os 
ж/АК RAM $450.00 E pe 1K ме ВАМ erp № wee 
waa Bs an Add $44.95 Asteamblear ROM Add $85.00 ы AA Қ T^g n dec X132 0 
* w Sanyo 9" Monitor BASICIN ROM . Add $100.00 reg #00 00 ac 35000 
Maece Add $169.00 Power Supply .. . Add 569,55 «ЗҮм BAS 1 Game ROM аллей 
Add enclosure $29.95. Enciosure . ‚ Add $49.95 & uro. CRI TV Keyboard о 


FLOPPY DISK DRIVES 
PERSCI Medel 277 Dual .ł EE ІК 


МР! B51-5'^", 40 tracks  .279.00 WANGO/SIEMENS S's." Опуе. 2 
Shugart SA400-3's", 35 tracks.295.00 MP! B52 5%" Ома! 198 00 
Shugart 800/801R & . a. . 495.00 WANGO/SIEMENS 282 Dual % $u 4 
Siemens Shugar ENTRA (——— End 
Model 120-BD.. А .. 449.00 


16K EXIDY SORCERER ONLY $1099.00 


dd New Ward Procezsimg Pac 


$1099 w/16K $249.00 
$1249 w/32K E 
$1449 w/48K a0 dag Wamel. 


User programmable or use — а Video & Cassolle Cable 
Combines thadesuatlefeaturesolihe Complete Documentation 
PET. APPLE and TAS-80 into a corm tt S100 Expansion 


plete expandable compuler system Module Add $449.06 
ж О expansion kif . $14900 жж Casselle recordar 
ж Vista Exisdy Dual Floppy Add-on Add 644 88 


" ... 5119900 ез Sanyo 9" Monto 
Add 5159.95 


. . . and it’s COLOR SALE $100.00 OFF 


“Тһе Compucolor ІІ” 


а personal coforgraphics system for ihe modern computer man 


* Color Graphics 13" Color CRT 
* Proven BOBOA CPU System 

* 15K Extended Disk Basic 

ж Upto 117* Key Keyboard 

ж Up to 32K* RAM 

ж Minidisk Dave 51.2K Sytes/Side 


Моде: 4 w/16K, 72 Key Keyboard, RS232 $ $1895.00 

| Modei 5 w/32K, 72 Key Keyboard, RS232 $2195.00 

Options: 101 Key Keyboard ...... ... ,. Add $150 00 

117 Key Keyboard |... : Add $225.00 

Formalied Diskeltes. . aay E Е er 2/$9.95 

Programmed Disketles.. ... $19.95 

Diskette. Library Inc. Hangman, Othello. "Math, Chess, Startrek, 

Blackjack, Cubic Тіс Tac Toe, Finance Vol. |, Finance Vol. Il, Bonds and 
Securities, Assembler, Text Editor, Personal Data Вазе.519.45 $29.00 


Моде! 3 w/8K, 72 Key Keyboard, RS232 TAKE E 1595.00 


ATARI 800 $899. 00 


Includes: 

Compuler Console 

BASIC Language Carindge 

Education System Masler Cartridge 

BASIC Language Programming 
Manual 

ВОО Operators Manual w/Notebook 

Alan 410 Program Recorder 

Guide to BASIC Programming 
Cassatie 

ЭК AAM Module 

Power Supply 

TY Switch Box 


ATARI 400 $499.00 


Includas: 

Computar Console 

BASIC Language Cartndge 

BASIC Language Programming 
Manual 

400 Oparalors Manual w/MNolebook 

Power Supply 

TV Switch Box 


RCA 
COSMAC VIP 


singleboard 


rove mca s Syrie Card Cumgpulte ty at 
comprin compet which Dumgs The 
pues ul не 2-60 and the аа ету cá 184 
S100 Риз to the dedet compas 
m'ratartemenit 


SOC АЧАЛУУ $450.00 


new Low енсе $249.00 


Procssagr. al: za 
Ingiruckian 7 158 mta TRO $ f heo 
—— T А АА АРУ Р Assembled, „мак 4 


R Capacity, AK Вина аслу from 
adress OUOO to "ҒҒ 


ROM Тиш: fetes 27 15 PROM си equi 
tent 

RAM Capacity- e "a inated tart 
axidress 2DOC Ke 2 

ЖАМ Type: 4045 сы 


wiSanyo 9 9" Monitor 
.. $158.95 


Circle 277 on inquiry card. 


ADVANCED THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
COMPUTER, AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 


1. Proven Quality Factory tested products only, no re-tests 


or fallouts. Guaranteed money back. We stand behind our praducts. 


$ 1980 CATALOG AVAILABLE SOON. | 


$1.00 to reserve your copy of the most complete catalog of computer 
х= ААК, А must for the serious computer usar. 
MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS 


APPLE/EXIDY/EXPANDO 


ч Ж: Ф.т ү 3 Ртвт tt 
TRS 80 18K-UPGRADE KIT 2000 ао aem M frasi 
* 16K will: раға $ Irreiruciuansg 240A 1896 3402 taps x WPA Bo th Pings 

РНЕ Е | Ген жіне Lak Fer Level ., , £u 35 E E a Me аз, хуне. 2 eh il e E = 

a60ns 59800 45075. 525.95 ж 16H for &ppie И Upgrade. ,,.,,., 569.95 aay 17.05 | 2111 ў HÀ 03. coho Ww 92 рет лә 

рейн 659948 250ns. 55935 Ж Spesial: TRSAD Schematic $ 485 Бойда 995 | маза 2 [2 Ја АНАА Bh дарт 11 

Ваг Волга 445 ж Éxparion interface Schematic ..L5 485 жатам 1896 3 4L -2504 de P mw pe pe ај 
Bare Board wall para less mem. 99453) жг Expanwon inietace Connector 7.95 a 1395 | здү 2008. в 


НАМ 65 (16K Static wiMgenary | түт ЗА legs | ЕТ 95 | TEXTOOL ZERO 
Management EXPANDORAM И MEMORY KITS ies одоод, 1295 | 400474041 saone. 7 50 INSERTION FORCE 
3 MHZ 5299 DD 4 МН: 525900 MEM * Bank Selectable + Wises 4116 700 ns. Ба” 1150 | мм — 
RM 18 [15K Simic w/Bank Sel | ж тие Protect ж Power AUDU. +16VDC а OM —— 
кы Gk лин w/Ban ect) БРЕ РЕ EFE io KIOTA (995 | Емми 9. (696 $ 550 24 Ри 67,50 
MHF $240. ГЕ) 4 MHz 532800 Жж Білапагит ж Unio d MH IMG toD 20.05 mapie. E ? 40 Ре 61025 
ПБК Assembled & Tested Using Low Powe Exnanzdo&4 Kit (4 T 16] ES ee» $ НЕТ етт Н 
“1а ТЕК $2485 48K. 5479.00 8035 995 | әмбе ы ' 10 CONNECTORS 
зак $358.09 бак 551800 4748 2S LE. T um. 20252952371 325 
+ " FEIER F 08455 Female avs 
LOGOS I 8K FROM INTEGRAL DATA SYSTEMS бо БЕРГ 1I | Bes 125 
ASSEMBLED 440“ Kd E Peery | e 728 | Sot wittocd, Sato. sú s0 
450 ns 149.95 КІТ 45075 25 95 MODEL THE PAPER SUPPORT DEVICES p edi К. — de и 22/4A чүгү, ВТ. КИА 295 
i Е 9.5 adjustable tractor TIGER" A351 Агим сусь $108 00 B*55 О мат 21 95 6 чили, ЕЛ, MOT ы 
250ғ5. 169.95 250ғ4 14995 bis 4? к БОЛОС 9:100 Connector жн а 5 
feed, parallel & senal I/O, AM 0511-1 300 rà .-242. 00 2147 Low Power «К Білік 14 95 ed раа сиот. ‚А 
Bare PC Board w/Data 521.95 132 columns, software AMON 17 ОМА отмели Tt 
"Spatial Offer" Buy 14) 8K 45005 Киз $117.00 selectable character size, naa munt 24 2 CHARGE COUPLED OEVICES 
барк 300, 600, 1200 baud, !о 198 ape $995.00 M8! 4 idi 45 Allende: Ка: - 1А CTS DIPSWITCHES 
ra hics option w/2K butter add .....$199.00 meds 12-80 СТС 8% [зыл ы, aceaonate ur а 97 раце Алиса | СІЗ206-2 $175 CIS200-8 ВИ 
TAS-30 ADD-ON DISK доч га СЕЕ а ат о А... | 18200 317% 152089 Mino 
* VISTA V-BO MINIDISK 3884 OMA л 79 |518.95 each (reg. 43.00) CAD 8 78200 
ж 23% More Storage stato KEYBOARD А naan n 1 
Capacity - 40 Tracks € Full 128 position 8-5 8214 гу int 4» CRYSTALS 
ж 40 track patch [ree ASCH 8216 Bus Die e 250 Micrepreceabor Thmebases TV Game NAKED PC BOARD SALE 
ө New Double Densly ру 37% те бте 2-80 CPU маса! 
Expansion Module $239 00 8228 Bur Quee 395 | wo i $495 | deri RA coe) 
2 Drive Cable Add $29 95 € Immune to static charge os But Tr 235 AM AW 5 E. ча "АК mit Uses 
H Ёзге Cable Add $39 95 ә Low er 8228 HA е ix 444 мг vw 10 ШАН; 405 a328 ar ce ia 14) 
ТТҮТЕТІ: 2.2) Optional stand.. ... Н 8251 Frog tO 098 Er мні Nis ta shale ps базын ОТ 
5-100 ADD-ON MINI-DISK азо d TD "Age умы 150 IBON 495 | BE Enom ieron 
4 + 
> рота V-200 Miniflo е M RM DMA 795 чубады, вм соры 495 | 2708/2718 Еригеп [thal 
22.2 ору Model UVs-11E 569.95 8259 зой tot (NS ыы (XE Осын, M 2106/27 В Ерко МА . 
* AK Byte Capacity Holds 4-Е pam at a үлен ai pa anie oa 495 UM 49 Зое 59% | Рем Crock 
ж Double анар Drive V-200 Backed by 4^ years bo ем 476 inde 1" 2 paid 593 Vector BDO Pres 
ж CP/M А Basic "E" 688.00 a Sarthe pleted a nt 25 WX +295 | Vector 8803 11 sit MB 
ж Double Densiry Controller Model S-52T...$265.00 «буй Pc Fy tet АЗА DISPLAY қ ACP £itimdwr Соя 
я } i ; И ` S/OPTO/LEO'S Video Interface (SSA 
Жж Case and Power Supply Professional Indusinal Моде! NEL emer чв e. PSEUHENT е GALC s араар ^ Paraliel tntgrizce SSM 
Жж Assembled 5 Tested Ready to Plug In ae, 
* EXIDY. HORIZON, SOL. etc. Compatible | TARBELL FLOPPY INTERFACE ME nmm sum omen 2 
 —— — ж Compatible ж Uses алы) Modem FHD 500/503 СС! 560" fed E 
Assembled for Shugart LL, se, SALE $250.05 GE? Асын 11595 ғыр 50770510 СА! 5007 Fed n9 
5-100 ADD-ON DISK Assembled Other Drives $269 95 ктан 2595 ғыр ОО (CC 500: fied 173 WAVEFORM 
SUBSYSTEM ёш Mie БАБ Bas Dv E Kan 4002 MO ТАН К тинин ' 
: Bare Board $39 95 № Add $1000! 
8 VISTA V-1000 Flo Disk MCGB4BH WAS nprcu2-7731 СА 300” Пеп 99 ӘСӘН Fontan Ger 39% 
рру LAS Holt For CPM And $72 00 focumantahgn da $20 05 ta?! SED 1» БАМ 2500 бери ынс Min бас ш да МСсістіусо a 
Subsystem Vista Double Density 4’ 2" Controver Assem 5233 00 1924 SCD 256 + à RAM 1695 Аи Ралашек hentar 400 gg &МБ6БУСО (та 
* (2) Shugart B" Disk Dives SU Versa Floppy Kal 11 ЕН 00 шга со Es : 8 c OR 2094 Fuit 3007 558 YAPIDA Fusion бағынан 6 75 
SD Versa Floppy Assembled 11... 1003 12V Auto Clock, Modos 15.05 
Жж Case wilh Fan & Power Supp | ty Sede ‚ 811500 1444 Шм ...... 4. MABS — Bare for MATOOS wi Rind Fiter 44: FLOPPY DISK 1/0 
* VISTA Floppy Disk Controller Card ште! Cassette IO e im Clock Alege 177001 8 ВЫ 2705 
* CP/M Disk Operating System Sale x 1771-07 Floppy Chip 527 95 tas? CB UO He ae a ЕЕ 
+ Fully Factory Assembled & Tested VISTA Flopay Controlla В” (Shugart Camp |. 5259.95 570 Pla 730 НР 5082-7240 Red Herdecimal 1596 1780 Dus! Figpoy 20 05 
Fool 5. Р 3002- -F300 Ard Мутын; taps (794 Bua Fhotery 2855 
5%); ' LS & 95 
LOW-COST ADD-ON DISK раі E (E 3 {1 TV INTERFACES 
SUBSYSTEM KIT WOW с е әлегі! 5. Әң Character 6530905 1550 ТИ 309 Number wage , 898 Реми E 50 
21 7 Біз ЫЕ; АР АРИ. БЛ DYNAMIC Я TIL 111 Hoxton... 1266 TV-A Veo [ntedace 88» 
ж 12] в Бумен 5945.00 Аи F dà ma к, cur AMS МАН 2А Ж ХУ Пет Aipha игн 595 Мугу 35 40 
* E afa Floppy Controller —— СРЕ. НЕ S242 ағ ралған МТ} мотели бұр „895 ман 104 270° Ren Mone-Humee 805 МАН ханым 14 (X) 
rd 2115 EK (18 Рф. 595 | 
ж Power Supply and Inter- 2-80/Z-80A/8080 CPU BOARD A050 AK я 7 138 Puri 328 SPECIAL PURCHASE 
s lace Cable ж Оп board 2708 ж 2708 included |450п5 ) 4060 AK а 1122 Pam 195 hil | i t 
* CP/M Disk Operating System + Power on jump w completely socketed e dede. 39% (while supply lasts) 


ж Box of 10 Disketles ә 2-80 Assembled and Tested ..... 5185 00 
© TPO Ke... il eee eco ct а-а, 1 9,96 
e 2-80 Bare PC Board .............$ 3495 


ж For АМН? Speed Add $15.00 


a cu us 1% 21L02-4(450ns.)..,.99 MK н (гани 
495 21L02-2 (250 ns)... 1.15 1.5 
495 TMS 4060 (puilouts) 


IMS STATIC RAM BOARDS "d 


ж Memory Mapping ж Low Power BOBDA КЇ, | ., rv $ 9995 424% — 1245 "50 
* ый e ж Assembled à tested 8080A Assembled ..... .... -5149.95 PROMS EO P8251 Intel бежан E 27508 (32 x B) .. 
Recommended by Po arie ; m Eo a СЕ X 
250 ns 450 ns. 5-100 MOTHERBOARD SPECIAL TONS gne ЕСМ 7001Clock...5.50 75492 ,..,..........75 

BK Static $209 00 8189.00 Б slal expancdabéón w3 cann pem peo MM 5311 СІоск.,. 4.50 8080A CPU ....2/9.95 
16K Static $449.00 $399.00 reg 389.95 .. .. .. . NOW 552.95 ону ам 345 ММ 5314 Clock...3.95 2716 Ергот...2/49.95 
32K Static 5799.00 5889.00 SIEMEN'S FLOPPY SALE Сама iio ММ 2114М.......4.49 76477 Sound...2/7.50 

e Special buy while ыт Ns 8085............ 17.95 16K Rams 200 ns. 

ANADEX PRINTER sippy inals - MES seo, 10016,95 ев, 
Model OP- -A000 compacl. impact. parallel or e 8" Drive with Oouble- 


Density 
e 90 Day Warranty $449.00 


ACOUSTIC MC 


зана! Sprocket feed, 80 cols, 
B4 lines/min., bi-cirectional 
Mew only .$895 00 


SALE 83223 
ыы ЗЕ NOTICE: WE DO CUSTOM PROM PROGRAMMING 
825126 255 a 4 3 59 


6025320 258 « 4 (751 350 
025130 512 à 410€) 650 COMPUTER SPECIALS 


EM NSC ОМ7578 32 «д 
m 82323 695 LIST 
FLOPPY DISKETTES оң 2900 аа 20 СИК АЕ NI s 
ж 5'4"Minidisketles ж К Ball 103 CHARACTER GEN Елкіу Sorcerer w/BK 695. | Centomes Micro Р-1 595, &95.| | 
Solisector, 10 Sector, 16 “фе” Answer. Originale $189.00 sai таай ines лені «нак uE | p -- 5-1 593. = 
1 к . 
«à Standard Floppy Disks ж ACOUSTIC COUPLER SPECIAL ашы APE | Коми maak 1848 ют ^^ idee. Up 
бой Sector, Hard Sector a AL PUR RCHASE au E dual floppy & CRT НАРЫ Окуга? 785, 735 | 
54 50 Each, 10/41,95 OF SURPLUS UNITS 1ACMMRS75 4% 1 ама) ayes Intertube 11 895. 785 | 
"Add 4.95 for 10 Pack in Deluxe Disk Holder AVAILABILITY LIMITED — 529.95 UARTS/USRTS Pascal Mocroangne 29985. SCL 20 1095 


| 19145026455 12у 1% 
| AVS OII SV. 12У! 405 а Ша € OPTOISOLATERS № TV CHIPS/SOUND 
| Áv5VOSAÀ, 161245149 $95  LEOS Rod, оком, Green 10% 81.00 р 
MOTOROLA EXORCISER COMPATIBLE DATA BOOKS e COMPUTER BOOKS AY510134 1803 60 495 — MCT2 Prota XSTA HFE 250, 30У о Харири, еи 
16079 ІС Master 4905 trial MCS BO Малын 7% TESS, 601 16у 12V 550  4N25 Phalo XSTR МЕЕ 250. Sow 1.28 
9600 MPU Module w/6B02 CPU.. .. $495.00 АҮҘӘ802-1 Füoadrace Game — 055 
WSC TTL Data 2% теі MGS 40 Manual 498 "Ma? 755  4M3JPholo Оо. + 78 
9601 16 Slot Molher Board.............. 17500 AY38605-! міз Game — 9%) 
HBC Lingàr 495 AMD 60504 Мани! 593 Pat ae 595 AY3B60b5- 1 Vr Gam 9 50 
8803 а Sipit Mother Board... ........... 100.00 NSC CMOS .39% 2 167 58 Astros 7498 MONTHLY ІС SPECIALS AY38910 Отыз Cochet Sound 
9004 SwichrgodeBysiermowerSupoly 290.00 Бл epu 3 dun Mon 4€ BALE TR14728 ............ 8.46 урлеу JEET Anton Miik оа BOS Силичи 1205 
9810 яну Prototyp saa ^ TR 36.00 p BAUD RATE GEN ICM£ZOB Seven Decade Courten гоб  SNTGAT? Ti Sound Genemtor. 285 
0616 биза Bk Ергот Module . |. ..... vate el MCS 8$ Малин 750 10 олсаг Conte Ома | 395 ICMPZO? Озечшиим Conti 888 4М422042: Tv Synch беп P B5 
8620 16 Cha Рага 140 Module 295.00 SALE © OSBORNE BOOKS » SALE ыста! 1199 1ІСМҚЫ8 Precroon ЗМС Tones 2294 ММБ чески Bb 
9822 Senal/Parallel uc Gombe н aes Weg. Bate ato? 14% ICL PIO? Ж) D AO LEDI 1158 1М1880 HF Modulator 3 ВЬ 
5526 EK Siate RAM Modis... әй M ое mE s. өтесе. E n n 
* mmis ну м 
9627 16K Stare 45075. . ... 49500 CORDA Prograrmesg 728 KEYBOARD ENCODERS г Ground Faut K 1707 MMS7104 Cloth Gon ГЕН 
8530 Card Exlander ... , 8800 6400 Pragimimung Б - AVIS ч D LeO Prase Laa boob Fat Sten. Н D 09 AF Миў мии ADS 
a u 
kou o Programmable Timer е ne | wit ean 276 о € an O йонын! id 
B Channel Duplex Sena VO.. 385.00 Vol fü Some Баш Suppot етсе winder | Гоа 1850 74С922- 990 7529 т DS3OS 228 niea, redi tt m: 
96103 32/32 HO .. .275.00 мына инни ІІ” лтан IC Xe TIGE UE Moore 
98702 32 Pont Reed Relay Module." 350.00 itai a AN" Af мю 88022 405851 ТАРО: Pam. 085 chaga; Bot А ыма Exoress/ 
Banano > а Barat ent "у. % PO! позы Bory St zi be Br бағын ion os мем E" 693 (ота Дра: aod i Mx Fort 
р ВАБ 7%. 895 AFOJ © be 19. ' от M, Онынъ nád бі, Һас АН pana 
v" 24 9603-0. 27.00 белге Glossary А С. i 395 ыга) Vai? 10 неа Сот» ?25 MASH Сис әгі 98 74107N £198 pime toon eit өшіге 
5 9800.... 55.00 Pran нег А је у O nde fo Computers кеф 635 BFAD 32 ecu 1395  74143N ЕТІ 754556 8:1: 99 centi ни Oatic 
к 60 +? Dean 99 | Abd 35 fat 
9550-0. 45 55 8B103 . . 2.5500 НО ^Aarh-ne Larqguage Programm ng 7% ғ" CANOE 5 А bat 195 баню 866 741М-14 A DG Анай pony тау very kom. Мн 
3501-0. . 5000 96702 . .. 0.55800 Home Computers Vu i Hac are TUR S МЕТІ 595 6281 fà 55504 5:1 900 Себе Ресин АИ pacing Subisct Ho 
AM АМ! EVK System in Stock ----4- 2. RR oe ПАС A/D 595 56см 1/198 change without йке 


P.O. BOX 17329 Irvine, California 92713 Phone (714) 558-8813 өші Store Onan Mon. — Sot. 


For International Orders: 1401 5. Borchard, Santa Ana, СА 92705. (714) 953-0604. TWX: 910-595-1565 Santa Ana, CA 92705 
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Тһе Supermarket for TRS-80* 
Add "ОП Components (and other computers, too) 


The VISTA V-80 
Disk Drive System 


· 23%more storage capaci 
than TRS-80 

* 120 day warranty 

· 40 track patch at NO 
CHARGE 


The VISTA V-80 Expansion Module 


Provides double density 
modification to your 
current Radio Shack 
interface (lets you format 
diskettes in either single 


or double density). 
* Increases storage 
capacity up to 204K 
E. bytes (on single 40 

Single drive system ...... $ 395.00 track drive). 
Two drive system ........ $ 770.00 | * Includes all hardware 
Four drive system ........ $ 1450.00 and 
Two drive cable ......... $ 29.95 6239. 00 software. 


Four drive cable ........ $ 39.95 


| The VISTA Model Il 


‚ Provides one, two or 


The TRS-80 Printers 
Centronics 730... $945.00 


three drives. 7x7 dot matrix- 
* Adds up to 1.5 million 80 column 
bytes of on-line storage. Anadex 
‚ 120 day warranty DP8000... $895.00 
* Does everything Radio 9х7 dot mairix- 
Shack's expansion 80 column 


system will do...for less! 


VISTA 
$1000.00 Single drive Printer... $745.00 
Expansion System 5x7 dot matrix- 
$1550.00 Two drive Expansion System 80 column 
$2100.00 Three drive Expansion System Соайбез..................... $27.50 өасһ 


$ 525.00 Additional drives alone 


Other Products Add On Drives 

1. VISTA Verbatim diskettes (hard or soft sector) Certified MPIB51 40 Track, Double 

ШАПТЫ qe e $ 38.95 Density-204K ....................... $275.00 
2. 16K RPM upgrade kits, guaranteed for 120 days. МР B52 Dual Head, Double 

PRIME PRODUCT ........................... $ 74.50 Densibi-MOEK п.е нео а $375.00 
Oo ai e o + ML $ 410.00 Siemens FDD100-5 40 Track Double 
4. LNW expansion bare board ................. $ 66.95 Density 204K ................ bed $275.00 
5. H.C. Pennington book, TRS-80 Disk Siemens FDD100-5 Flippy, 

and Other Музіегөв....................... $ 18.95 records both sides .................. $290.00 
6. ODT Disco-Tech disk drive timer .............. $ 19.95 Siemens FDD100-8 8" Single 
7. Cryptext (An Encryption Мосміө)................ $299.00 — j»" ........................ 


The VISTA V-200 for Exidy, 

Completely packaged system, tested and ready to plug in, includes: r^ 

power supply, two 40 track drives, case, controller, all cabling and 

total CPM documentation. 

Storage capacity from 400K to 1.2 meg. 

« System software-VISTA CP/M Disk Operating System and BASIC-E Compiler 
recorded on 5-1/4" diskettes. 

Price: Starting as low as $1499.00 


CALL TOLL-FREE 800-854-8017 Es 


*TRE-60 b а registered пәсіртой of Rodio Shack. , 
The Vista Computer Company 1401 Borchard Street e Santa Ana. California 92705 € 714/953-0523 
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FOR SALE: ACA Cosmac VIP CDP1802. Fully assembled 
and working beautifully. Pixe-Varter for television and 
cassette recordar included. Also, two manuals and one 
issue ol Viper magazine. Asking $200 or best offer. | pay 
shipping. Jeff Roberts, 1800 Huntington Tpke, Trumbull 
CT 06611, (203) 375-9430. 


FOR SALE: Three 5800 systems at my cost less 50 to 
70%. AMI PROTO processor, Davis 16 К random- 
access-mamary boards, MSI/GSI disks, 10$ printers. Buy 
system or components. Send SASE for comptete list of 
components and prices. Phil Reagan, 1557 Jackson St 
#106, Oakland СА 94612, (415) 639-3409. 


FOR SALE: Radio Shack TRS-80, Level tt, 16 К. Com- 
plete system (processor/keyboard, video monitor, 
cassetta recorder). Plus some programs, assorted 
books, and many саз$е1{е5. One-year-old, used three 
months. Sacrifice at $650. Stan Birnbaum, 1610 Hudson 
S1 Api 4, Helena MT 59501, (405) 443-7320. 


WANTED: Sanders 708 video display terminal, or 
equivaleni, for X-Y vector displays. Send details, in- 
cluding price and condition. George В Копігет, 2008 М 
Brallsford Rd, Camden SC 29020. 


WANTED: A ZE, ZB, ZC, or 20 erasable read-only 
memory for Digital Group 280 board. А 280 operating 
sysiem casseite for 1024 TYC, also by Digital, ога good 
copy of same. You name ihe price. Fred А Bufanio, 96 
Overlook Ter, Bicomfisid NJ 07003. 


FOR SALE: PerSci dua! B-inch disk drive, double-density 
rated with cable for direct input/output (ИО), Моде! 
#2142; also, controller card for S-100 bus. Both one-year. 
oid and working. Original cost over $2700; sell for $2300. 
Richard Turner, 1420 Baiboa Av Apt J-75, Panama City 
FL 32401, (904) 769-8025 Wednesday and Friday even- 
ings and weekends. 


FOR SALE: TRS-80 computer system 16 К Level 11, ех: 
pansion Inlerface, Я5-232 interface, and disk drive with 
disk operating system disk (al! cables included}, Ex- 
cellent condition. Buying larger system. My cost $1900, 
will sell for $1600 or best offer. S Phail, 4900 Bristow Dr, 
Annandale VÀ 22003, (703) 941-4075. 


WANTED: MITS 88-2510 input/output (I/O) board. All tn- 
tegraled circults must be socketed and боега must be in 
working order. В Tsubota, Я! 2 РОВ 442, Ontario OR 
97914. 


FOR SALE: Heathkit H8 computer system with 16 K, 
НВ-5 Input/output (ШО) cassette interlace, НЭ video ter- 
minal, and HC8-14 cassette software system. АН factory 
tested and running. Includes al! manuais, documenta- 
Шоп, and software. $1000 or best offer. (Canadian funds) 
Will &hip. Reason selling: і have two computer systems. 
Robert Tremblay, 1316 Teillet, Ѕіе-Ғоу Quebec, 
CANADA G1W 3С2. 


WANTED: Appie ІІ or Apple ІІ Plus. No Apple Is too 
small. If you want to trade up, give a hand to a beginner. 
Send a description and price. Please include your phone 
number. Everyone will receive a reply НЙ at all possible. 
David Hayes, 537 Hall St, Ripon WI 54971. 


WANTED: Information about fixes or patches for bugs іп 
TDL-Xitan FORTRAN and/or Disk BASIC. Will pay with 
money or similar information known to ma. Have written 
FORTRAN program for communication and tite transfer 
between Micro and WYLBUR on 370. Wil! be happy to 
share. M Frankel, Dept of Statistics, Baruch College 
CUNY, 45 E 26 St, NYC NY 10010. 


WANTED: Diablo 1650 print mechanism with or without 
Interface. Or Selectric print mechanism wth ASCII inter- 
face. Dennis Toeppen, 409 S Hi Lusi, Mount Prospect IL 
60056, (312) 255-2255 after 6 PM weekdays. 


FOR SALE: Expandor Black Box printer. See 11/77 
Kilobaud lor detailed article or 5/79 Jade ad for brief 
description of this compact eighty-column impact 
printer. Case, parallel interface, cable, connectors, 
documentation, and shipping included. Cost new is 
$470. First $300 bank check or money order gets mine. 
Used nine months. Fred Lepow, 1700 Circo del Cielo Dr, 
Et Cajon СА 92020, (714) 440.9310 (nights) ог (714) 
276-3414 (days). 


FOR SALE: Two Friden Flexowriter units, Each has 
paper-tape read/write on keyboard, a desk/console, and 
an auxiliary scanning/reader. $265 each. Also, Tektronix 
513 oscilloscope DC to 18 MHz, $195. Gerald Ortman, 
7619 Forrest Av, Munster IN 46321, (219) 836-1514 evan- 
ings. 


FOR SALE: ІВМ 1050 Data Communication System 
(Н5-232). Consists of control unit, Selectric-based 
printer-typewriter, paper-tape punch, paper-tape reader. 
Full documentation. Excellent condition, $800. SASE 
would be appreciated. Arkady С Makhiin, 39 Hammer- 
smith, Danbury CT 06810, (203) 743-9509. 


FOR SALE: Two 2315 2.4 M bytes disk cartridges, 
Hewlett-Packard Model #12869А. in Wrighl Line Model 
H5835-20 disk pack carrying case; $100 or reasonable 
offer. Fourteen Hewlett-Packard 9162-0050 digital cas- 
settes; $28 or reasonable offer. James R Schueler, 317 
Chilean Av Rear, Palm Beach FL 33480. 


FOR SALE: Altos/8000 (Model ACS 8000-1) with twa 
8-іпсһ drives (% Mb), 64 К main memory, CP/M oper- 
ating system, Xitan Extended Disk BASIC, Texas Instru- 
ments' (Model 810) 150 characters per second (cps) 
printer with forms length control, Volker Creig video 
display with numeric pad, detachable keyboard, and 
addressable cursor. John Whiffen, (416) 279-1496 
(CANADA). 


FOR SALE: Intel single-board, computer-based system. 
Inctudes: SBC-80/10 (8080A processor card), SBC-104 
(4 К random access memory, inpuUoutput (iO), etc), 
SBC-116 (16 K random access memory, read-only 
memory, VO), SBC-310 (high-speed math processor), 
SBC-534 (Ғош-сһаппе! serial НО), SBC-604 (card cage), 
SBC-635 (14 A power supply). Also, SBC-80/04 (8085 pro- 
cessor), ultraviolet programmable read-only memory 
eraser, National Multiplex digital cassette recorder, and 
DEC LA-36 terminal. Will negotiate price or trade. Jim 
Mortons, РОВ 65, Fond du Lac WI 54935. 


FOR SALE: PDP-11 boards. Removed from working 
PDP-11/15. Complete processor. Very powerful. Too 
many boards 1o list. One Hex (front panel), four Quad, 
six Dual, three Single, seven Single small. Twenty-one 
boards in all. $60. Take advantage of the low value of the 
Canadian dollar and buy. Write for complele informa- 
tion. David Lai, 13250 Racine St, Pierrefonds Quebec, 
CANADA HB82 1Y7. 


FOR SALE: Three IMSAI 4 К random-access-memory 
boards for S-100 bus with individual 1 К write-protect. 
$85 each. One Polymorphics video board with 16 by 64 
characters, 48 by 128 graphics, 1 K of on board random 
access memory, and an 8-bit parallel рой for keyboard. 
Also for S-100 bus. $160. Everything assembted. Peter 
Hack, 579 Diamond St, San Francisco CA 94114, (415) 
824-4225. 


FOR SALE: Commodore PET 2001/8 with full documen- 
tation. Assorted soltware games included. Excellent 
condition, burned in, and running. $525. Michael 
DiMario, 4300 М 92 51 Apt 1, Milwaukee УМ 53222, (414) 
476-8300 ext 720 days, (414) 463-0836 evenings. 


FOR SALE OR TRADE: | will design and print a single- or 
double-sided printed-circuit board from your specifica- 
tions on my Tektronix graphics computer, Will trade for 
surplus computer gear. Send SASE for sample of my 
work. Rex Taylor, 2367 NW Kearney, Portland OR 97210. 


Unclassified Policy 

Readers who are soliciting or giving ad- 
vice, or who have equipment to buy, sell or 
swap should send in a clearly typed notice 
to that effect. To Бе considered for publi- 
cation, an advertisement must be clearly 
noncommercial, typed double spaced on 
plain white paper, contain 75 words or less, 
and include complete name and address 
information. 

These notices are free of charge and will 
be printed one time only on a space 
available basis. Notices can be accepted 
from individuals or bona fide computer 
users clubs only. We can engage in no 
correspondence on these and your confir- 
mation of placement is appearance in an 
issue of BYTE. 

Please note that it may take three or four 
"months for an ad to appear in the 
magazine. 


FOR SALE: VIM single-board microcomputer іп origina! 
box with all documentation; $195. Also, Radio Shack 
Editor-Assembier for TRS-80 unused; $25. V M Faulkner, 
RR 2 РОВ 294A, Yorkiown IN 47396, (317) 289-4138. 


FOR SALE: IMSA) 8080, 22-3101 mother board, 2P + S, 
Tarbell cassette, 16/32 К erasabie-programmable read- 
only memory, Godbout active terminator, 8 К Seals + 
24 K Godbout random access memory, H9 terminal, 
Mutlen extender. $2000. Larry, 516 E St, Gel! СА 95632, 
(209) 745-1843. 


FOR SALE: Two Processor Technalogy 18 K dynamic 
programmable memory boards #18КВА for SOL or 
$-100 system. Ses Janusry 1977 BYTE, page 10. With 
manual. 32 К for $200. Noi sold separately. First check 
or money order takes il. Bob Duke, 13526 Pyramid Dr, 
Dallas TX 75234, (214) 241-2888. 


OLD COMPUTING DEVICES: Do you have or know about 
pianimeters, integraphs, integrators, mechanical com: 
puters, pre-1900 calculators, or other unusual early com: 
puling machines? Do you have books, menuais, or other 
documentation about them? | am buying, studying, and 
exchanging stories abouti these things. What's ihe 
weirdest computing machine you know of? i'd parti 
cularly like to hear about unusual! projects, boih 
historical and recent. Dick Rubinstein, 15 Maugus Ау, 
Wellesley MA 02181. 


FOR SALE: Digital Group standard mother board, 280 
processor board, input/output (I/O) board, TV C/cassette 
interface, George Risk keyboard in oak cabinet, TV 
monitor conversion kit, dual Phi-Deck and controller 
board, nonstandard power supply and cabinet. All 
documentation and system programs included. Boards 
assembled by professional digital technician. System 
never calibrated or run. $800 complete or trade for 
TRS-80 disks or printer. Jim Lewis, РОВ 22045, Knoxville 
TN 37922. 


WANTED: | need a few odd integrated circuits for repairs 
to circuit boards made by Intel Corp. Type numbers are: 
P3404, MC3002, 8267, 8263, NE550, MC3003. Damaged 
boards with salvageable usable circuits would be 
salisfactory. Merle Vogt, РОВ 145, Von Grmy TX 78073. 


WANTED: Hewlett-Packard 9830 in excellent working 
condition, preferably under H-P maintenance. With 
plasma display, tapa cartridge drive, thermal printer, 
BASIC, and manual. А Kesall, 345 W 88th St, NYC NY 
10024, (212) 873-5556. 


FOR SALE: Upgrading ali TRS-80 Моде! | equipment to 
Моде! 11, Must sell like-new expansion interface with 
32 K random access memory. Only $470. Two Shugart 
disk drives with cable, and four MPI disk drives wilh 
cable. Your choice only $385 per drive. Buy two or more 
drives and get the cabie free. One Centronics printer 
(call or write for price). Вгисе Taylor, 118 S Miil St, Pryor 
OK 74381, (918) 825-4844, after 6:00 PM (918) 434-5242. 
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.  Resóen Service | 


To get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle the appropriate numbers for the 
advertisers you select from the list, Add a 15-cent stamp to the card, then drop it in the mail. Not only do you gain information, but our advertisers are encouraged to use 
the marketplace provided by BYTE. This helps us bring you a bigger BYTE. “Correspond directly with company, 
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“Add Nonvolatile Memory to Your 


Computer” by Steve Ciarcia (page 36) 


Ciarcia 

Lieb! proved to be the most popular among 
Morgan those readers who voted, Second place in 
P the BOMB voting went to James L Peter- 
іх son for "Text Compression" (page 106). 
Santi, et al These two authors receive the $100 first- 
Schneider, place and $50 second-place prizes. Third 
Erickson place was shared by F R Ruckdeschel 
Roung ("Frequency Analysis of Data Using a 
Woodhull Microcomputer,” page 10) and Chris- 
тЫ topher О Kern ("A Users Look at 

aire i d 
iiim P Тіпу-С,” page 196).8 
Roehrig 


BREAKING THE SOUND SARRIER 


September 1977 


THE TRAP DOOR 


March 1979 


Byte Cover Prints -- 
Limited Editions. 


The September '77 and March '79 covers of BYTE 
are now each available as a limited edition art print, 
personally signed and numbered by the artist, 
Robert Tinney. 


These prints are strictly limited to a quantity of 750 
for each cover, and no other editions, of any size, 
will ever be published. Each print is 18" x 22", 
printed on quality, coated stock, and signed and 
numbered in pencil at bottom. 


The price of each print is $25. This includes 1) a 
signed and numbered print; 2) a Certificate of 
Authenticity, also signed personally by the artist 
and witnessed, attesting to the number of the edi- 
tion (750), and the destruction of the printing plates; 
and 3) first class shipment in a heavy-duty mailing 
tube. 


To order your limited edition art print, fill out and 
mail the order form below. 


"Breaking the Sound Barrier" — Ship my print(s) to: 


"Trap Door" 


Send me 
prints at $25 each, and 


prints at $25 each. | understand this price in- Мате 
cludes Certificate of Authenticity and first class Address 
| Shipment. 
Oity..— № IL Zip 


[11 have enclosed check or money order 
to Robert Tinney Graphics. 
O Charge this to my Master Charge or Visa 


Send order to: 


robert tinney graphics | 
Р.О. Box 45047 = Baton Rouge, LA 70895 É 


Card Я 


Expires: 
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Ohio Scientific's top of the lina personal com- 
puter, the C8P DF. This system incorporates 
the most advanced technology now available 
in standard configurations and add-on options. 
The СВР DF has full capabilities as a personal 
computer, a small business computer, a home 
monitoring security system and an advanced 
process controller. 


Personal Computer Features 

The C8P DF features ultra-fast program execu- 
tion. The standard model is twice as fast as 
other personal computers such as the Apple |! 
and PET. The computer system is available 
with a GT option which nearly doubles the 
speed again, making it comparable to high end 
mini-computer systems. High speed execution 
makes elaborate video animation possible as 
well as other I/O functions which until now, 
have not been possible. The C8P DF features 
Ohio Scientific's 32 x 64 character display with 
graphics and gaming elements for an effective 
resolution of 256 x 512 points and up to 16 
colors. Other features for personal use include 
a programmable tone generator from 200 to 
20KHz and an 8 bit companding digital to 
analog converter for music and voice output, 
2-8 axis joystick interfaces, and 2-10 key pad 
interfaces. Hundreds of personal applications, 
games and educational software packages are 
currently available for use with the C8P DF. 


Business Applications 

The C8P DF utilizes full size 8" floppy disks 
and is compatible with Ohio Scientific's ad- 
vanced small business operating system, 
05-650 and two types of information manage- 
теп! systems, OS-MDMS and OS-DMS. 


| 


The computer system comes standard with а 
high-speed printer interface and a modem in- 
terface. It features a full 53-key ASCII 
keyboard as well as 2048 character display 
with upper and lower case for business and 
word processing applications. 


Home Control 

The C8P DF has the most advanced home 
monitoring and control capabilities ever 
offered in a computer system. It incorporates 
a real time clock and a unique FOREGROUND»? 
BACKGROUND operating system which allows 
the computer to function with normal BASIC 
programs at the same time it is monitoring 
external devices. The C8P DF comes standard 
with an AC remote control interface which 
allows it to control a wide range of AC appli- 
ances and lights remotely without wiring and 
an interface for home security systems which 
monitors fire, infusion, car theft, water levels 
and freezer temperature, all without messy 
wiring. In addition, the C8P DF can accept 
Ohio Scientific’s Votrax voice I/O board and/or 
Ohio Scientific's new universa! telephone inter- 
face (UTI). The telephone interface connects 
the computer to any touch-tone or rotary dial 
telephone line. The computer system is able to 
answer calla, initiate calls and communicate 
via touch-tone signals, voice output or 300 
baud modem signals. It can accept and 
decode touch-tone signals, 300 baud modem 
signals and record incoming voice messages. 
These features collectively give the C&P DF 
capabilitles to monitor and control home func- 
tions with almost human-like capabilities. 
Process Controller 

The СВР DF incorporates a real time clock, 
FOREGROUND/BACKGROUND operation and 
16 parallel I/O lines. Additionally a universal 


r 
— iem ре Y ! 


ГТ! 1 " = " 1| 
% А | Gia зы 


а. 


accessory BUS connector is accessible at the 
back of the computer to plug in additional 48 
[пез of parallel I/O and/or a complete analog 
signal 70 board with A/D and D/A and 
multiplexers. 


Clearly, the СВР DF beats а)! existing small 
computers in conventional specifications plus 
it has capabilities far beyond any other com- 
puter system on the market today. 

СВР DF is an 8-slot mainframe class computer 
with 32K static НАМ, dual 8” floppies, and 
several open slots for expansion. 


Or get started with а C8P with cassette inter- 
face, 8K BASIC-in-ROM which includes most 
of the features of the C8P DF except the real 
time clock, 16 parallel VO lines, home security 
interface and accessory BUS, It comes with 
8K static RAM and Ohio Scientific’s ultra-fast 
BK BASIC-In-ROM., It can be expanded to a 
СВР DF later. Base price $895. Virtually all the 
programs available on disk are also available 
for the СЕР cassette system on audió' 
cassette. 


Computers come with keyboards and floppies where tpecilied. 
Other equipment! shown ів oplianal. 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 * [216] 831-5600 


Circle 281 on inquiry card. 


